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MILITARY STEAM ELECTRIC MACHINE AND 
LIGHT. 
Aw old proverb says that necessity is the mother of in- 


vention. In the his 
tory of the human 
race there has existed 
scarcely any necessi- 
ty more pre -ssing than 
that of providing 
means of defense 
against the enemy. 
Under the pressure 
of such a necessity, 
numerous industries 
have from time to 
time sprung up and 
contributed to per- 
fect what, by an 
abuse of words, is 
styled the art of war; 
and none of the forces 
that man is able to 
produce or govern 
have been neglected 
in the gradual devel- 
opment of this art. 
Nor, in recent years, 
has electricity been 
overlooked. It is a 
powerful as well asa 
tractable agent, and 
one from which 
numerous advan 
tages are to be de 
rived; in fact, one 
could scarcely im 
agine the number of 
uses to which it has 
already been put in 
the military art. In 
naval affairs, for in- 
stance, it has been 
used to put the ves- 
sel more and more 
completely under the 
control of the com- 
manding officer. For 
this purpose the tele- 
graph has been ap 
plied for the trans- 
mission of orders, 
especially to the en 
gineer. In this case 
the captain has at 
hand a dial provided 
with all the necessary 
signals, aud over the 
face of which moves 
anindex needle. By 
placing the latter 
over the order that 
he wishes to com- 
municate, a similar 
index simultaneously 
reproduces this 
movement on a dial 
located in the engine 
room. Counters of 
revolutions have also 
been devised for in 
dicating to the cap- 
tain at any moment 
the velocity of the 
screw. By means of 
these he is enabled to 
know the progress 
that is being made 
by his vessel, and to 
see at once that his 
orders are being exe- 
cuted. In some of 
these apparatus elec 
tricity is not em- 
ployed, but others 
are based entirely on 
its use. ; 
Commander Tréve 
some years ago pro- 
posed to go still fur- 
ther, and by the use 
of an electric appa 
Tatus (which was 
quite complex, how- 
ever), to permit the 
captain to manage 
the engine himself. 
Here all orders would 
ve done away with; 
the commander at his 
post starting, slow- 
ing, and stopping the 
vessel at will by 
means of contacts. 
This apparatus seems 
never to have been 
actually applied. The 
Same officer has also 
Proposed an appara- 
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tus by means of w hich the captain can steer Mie. own » ship. | anchors, rotating armor- plated turrets, ry in ba fast, for all 
As well known, the movements of the rudder in large ships | operations requiring great power. For steering, it is only 
are now no longer effected by hand, but by the action of a| necessary, then, to provide this engine with the proper gear- 
small special steam engine, which serves equally for raising | ings. M. Achard had proposed a system of this kind at 
about the same time 
as Commander 
Tréve; and M. Ca- 
selli has combined 
one which is now 
being tried on a ves- 
sel belonging to the 
Italian navy. 
Serious experi- 
ments have also been 
made in firing ar- 
tillery by electricity, 
in order to obtain as 
great accuracy as 
possible in the pro- 
jection of the shot— 
something very ne- 
cessary at sea, To 
reach such a result, 
primers and quick 
matches of a special 
nature were com- 
bined. Ignition was 
effected originally by 
Planté’s secondary 
piles, which were in 
charge of the gun 
ia ners, and which re 
HAAN R24 : ceived their electric 
aginst charge from a Le- 
clanché battery. 
More recently, Le 
clanché piles of four 
elements of large sur- 
face have simply 
been used. By this 
system the firing of a 
whole battery is ab- 
solutely simultane- 
ous; indeed, the cap 
tain may fire it him- 
self if he chooses. 
Under such condi 
tions a ship of war 
is no longer distin- 
guished by its chief; 
it is an enormous 
cuirass—a = formid- 
able one-man power, 
and absolutely justi- 
fies the term man of 
war. This extreme 
centralization seems 
to be diametrically 
opposite the course 
now followed in army 
matters. In view of 
the formidable wea- 
pons that we at pre- 
sent possess, the sur- 
face of the comba- 
tant is diminished as 
much as possible, and 
it is desirable that he 
should be very quick, 
very light, and very 
independent. In the 
Davy, on the contra- 
ry, we set up enor- 
mous and massive 
structures in which 
are collected together 
colossal engines of 
war; and we risk this 
1 entire and excessively 
mn \ costly affair, freight- 
me i ed with human lives, 


in : 
i, 2 q 
} : - | : Hh i - to the chances of be- 
iti mM . ‘o/" ing destroyed by a 


I - single well directed 


BS mi |!) ee shot. This is still 


face of the new and 
formidable means of 
attack that electricity 
has furnished in the 
use of torpedoes of 
all kinds. The only 
efficacious means of 
defense that have 
been found against 
these, in fact, is to 
see them in time; 
and here again elec- 
tricity plays a first- 
class vole in furnish- 
ing the powerfullight 
which permits of il- 
luminating the far 
off space and discov- 
ering the assailant. 
The latter application 
of electricity, more- 
over, is common in 


MILITARY STEAM ELECTRIC MACHINE AND LIGHT. — both’ the army and 
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navy, and is every day assuming more importance, and tion, or otherwise bave broken down under trial. These its weight. The logs to be cut are lifted into position by a 
The first experiments dead guns bear epitaphs, giving their history and the | powerful hydraulic crane, and a capstan draws it to a large 


becoming the object of much study. 


were made as long ago as 1855, on the Jerome Napoleon, number of rounds endured before they perished. 


with Alliance magneto-electric machines and a ~ = 
jector. In those times it was not a question of seeir 


rather of being seen, and electricity was employed as a of an anvil b 
The results, although they wards placed under one of the Nasmyth steam hammers. 


ship’s light of great power. 
gave great hopes, were not completely satisfying, and the | 
question was gradually abandoned. Not far from this 
epoch, in 1859, the electric light was tried in the Italian | 


wur; but electric piles were employed, and it is useless to | form the first object of interest. 
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In the 
neighborhood of this square is a large iron foundry, in 


ig, but -which, a few — ago, & mass of iron was cast for the bed 


ock weighing seventy tons, which was after- 


NINE-MILE GUNS. 


In the Royal Gun Factories the new forge or coiling mills 
Here is performed the first 


say that the idea was not practicable and bad no immediate | operation in the manufacture of modern guns. The iron bars 


results, 


forming the coil vary from 12 feet to 420 feet in length. They 


The question was taken up again at the siege of Paris in are heated in furnaces almost toa white heat, the temperature 
1870; but the results were unimportant, the light not having of the bar being regulated with extreme nicety, so as to in- 


sufficient range to show the distant German batteries 


sure the requisite flexibility and elasticity. 


At the mouth 


Messrs. Sautter & Lemonnier, in France, afterward took | of the furnace is a revolving core and mandrel which draws 
the subject in hand and obtained a most satisfactory solu- the heated bars and winds them round rollers, apparently 
tion of the problem by the aid of the Gramme machine. We as easily as a person can wind a piece of string round bis 


represent herewith the apparatus as they have arranged finger. 
doorway is sufficiently large to admit an omnibus. The 


n the navy, | steam hammer, used in the forging of heavy gunnery, con- 


them for purposes of war, ¢. ¢., mounted on wagons in such 
a way as to render them easily transportable. 


The door of the furnace weighs eight tons, and the 


of course, they have a fixed place on board the vessel. The tains 2,000 tons of solid metal, and comes down with a 
reflector is composed of a tube in which is inserted a Fres- force of 1,000 tons. The Nasmyth hammers can be worked 
nel lens, at the focus of which is a Serrin regulator. The | with such nice perfection as to touch the glass of a gold 


generator of electricity is aGramme machine put in mo 


tion by a steam motor of the Brotherwood system; rota- | juring the kernel. 


tion being effected directly and without the use of belts. some nerve. 
which many a mighty monarch has shrunk back. Near the 


The whole apparatus is easily manageable and very solid. 


Several interesting applications that have been made have | ¢ 
Nevertheless, it has been | a bar of iron seven inches thick with as little effort as if it 


shown the value of the system. 


further perfected by the use of a reflector due to Colonel | were a bar of soap. 
punching, cutting, slotting, and other machines, which, 


Mangin. This gentleman employs a concave glass mirror, 


watch without breaking it, and will crack a nut without in- 


To witness the coiling of a gun requires 
The furnace is a burning fiery cave, from 


soiling furnace stands a shearing machine which will sever 


The new forge also contains boring, 


the two surfaces of which are of unequal radius—the front | with the clanking of small bammers, the thunder of larger 


one, which is transparent, serving to correct spherical aber- 
ration, and the back one being a reflector. 
apparatus with the Gramme machine, before described, a 
remarkably powerful light projector is obtained. 


ones, the clatter of machinery, the creaking of furnace 
Combining this | doors, and other unearthly noises, make the visitor regard 
it as a vast scene of confusion; but it is, nevertheless, an 
Messrs. | admirably arranged system of the most perfect order. The 


Sautter & Lemonnier, the makers of the apparatus, have in- | Woolwich guns coiled here cost when finished £70 per ton. 
troduced all the elements of success which their experience |They have endured upwards of 2,000 rounds with extraor- 


has furnished. 


the most light possible,* and have reduced the lamp to its tured at the 


They have so inclined the carbons as to give | dinary ——_ 


The largest gun which has been manufac- 
oyal Arsenal is the eighty-one ton, which will 


simplest expression—to two carbons moved by hand, With | throw a shot of more than half a ton with such force as to 
these apparatus it has been found practicable to discover and | penetrate, at 1,000 yards distant, an ironclad protected with 


follow the movements of small ships at sea at a distance of | twenty-seven inches of solid armor. 


It is also capable of 


two miles, and on land to see edifices at a distance of about | sending a projectile of 1,800 lb. from Woolwich into the 


six miles, 


These, or analogous apparatus, were in use on | city of London—a distance (as the crow flies) of between 


the shores of the Black Sea during the whole Turco-Russian | eight and nine miles. The English War Department has 


war. 








| four one-hundred ton guns, made by Sir William Armstrong 
{at his factory at Elswick, near Newcastle-on-Tyne. The 
| efficiency of these guns has been proved at the Government 
| Butts at the Arsenal, and they will form a part of the de- 
Tue above establishment is the great national workshop | fense of Malta and Gibraltar. 


The Royal Gun Factories 


in which all the war materiel of Great Britain and her nu- | also contain the old forge, filled with ponderous hammers 


merous colonies is manufactured, 


It has been a source of for welding the coils together, and attaching the trunnion 


interest to, and has been visited by, nearly every monarch | hoops. 


of Europe who has reigned during the last two hundred 
years. 


1701; but the establishment existed as far back as 1490. At | witnessed under one roof. 


The Boring Mills form a fine specimen of ornamental 


The oldest map of the Arsenal extant bears date brickwork, and contain some of the finest machines ever | 


The machines consist of hori- 


the present time it covers 383 acres of land, without includ- | zontal boring, vertical boring, and drilling apparatus, rifling 
ing the large tract occupied by the powder magazinesin the and lapping machines, turning lathes, and powerful travel- 


adjacent marshes. 
and events of which the Arsen: 


theater, it deserves the first plage in engineering history. It of great magnitude. p 
presents | ment, enables the guns to be made, externally and inter- | In the rolling mills the iron is rolled into bars and bands. 


possesses characteristics peculiarly its own, an 


sights of which neither Greece, with her immense resources, | nally, precise duplicates of each other. 
handsomely fronted my Ape ae powerful turning- 

Application for cards to visit the Royal Arsenal may be | lathes, which slice off from t ) 
sometimes five inches broad. The turnery also contains the | cranes capable of lifting from twelve to twenty tons, en- 

uniting furnaces, used for converting cast iron guns into | abling one man to Jift, and place in any required position, a 


nor Rome, with her imperial powers, could boast. 


made by post to the Secretary of State for War, London. 
If the applicant be a British subject there is no difficulty; 


but if a foreigner, the application has to be accompanied by rifled guns on the Palliser system. 


a recommendation from the applicant’s consul, ambassador, | s 
or some responsible foreigner of the same nationality as the 
applicant. English visitors are admitted on Tuesdays and 


and between two and half-past four in the afternoon. For- 
eign visitors are supplied with special cards, available, as a 
-Tule, at any time. 
The main entrance gates were erected by Messrs. Hill & 
Sons, of Dartford, in 1829. Two other gates exist to the 


east of the main entrance, and are used only by the em- of wood. 
which pick up and transport to any desired spot logs of tim- | the Royal Horse Artillery and field batteries. 


ber weighing ten tons with as much ease as a spectator | is an endless band-saw, which will cut through iron of any 


ployes. In time of peace the workmen number 10,000, 
and in times of war the number often reaches 15,000. On 


the green opposite the entrance gates is a large gun, twenty picks up his walking-stick. 
feet in length, of French manufacture, dated 1607, which | a canal from the Thames. 

It is composed of one hundred large cranes for unloading the vessels of their freights of | per day. 
timber, which arrive from all parts of the world. The wood | chine punch, which can be stopped at any instant in its de- 


was brought from Malta. 
parts copper and eleven tin, and is mounted on a carriage 
made in the Arsenal in 1827, 
lington was Master-General of Ordnance. 


poy sence the important connections ing cranes. 
ul at Woolwich has been the parts that the 1,000th part of an inch is considered an item | land and from every foreign station and colony, however 


Such attention is paid to gauging the various 
The micrometer, or gauging instru- 
The turnery—a 
e solid iron beautiful ringlets, 


The smaller guns are 


also shrunk and tempered in this building. The latter pro- 


This renders the steel tougher and 
The rolling mills and puddling fur- 


The Royal Carriage Department.—The timber field com- 


It is furnished with powerful traveling cranes, 


Adjacent to the timber field is 
On the banks of the canal are 


Oak is 


circular cross-cut saw, which rises through an opening in 
the floor, cuts off the rough end, and sinks out of sight 
again. This saw measures seven feet in diameter, and can 
| be inspected by descending a flight of steps at the side. 
Two frames, worked vertically and fitted with a number of 
| Saws, according to the thickness and number of planks re- 
| quired, receive the logs from the cross-cut saw. Among the 
{machinery about here is a planing machine, the bed of 
which can be moved at ten different speeds, the highest 
being 700 revolutions per minute. The cutting-wheel of 
this machine is upward of four feet in diameter, and the 
bed twenty feet in length. The latter are worked back- 
ward and forward by a traction disk. There are several 
machines deserving especial attention, including one for 
shaping shafts, which gives the wood the required curve 
and longitudinal section with wonderful accuracy. 

‘The steam wheel factory is the most perfect establishment 
of its kind in the world. The rough timber enters at one 
door and goes out at the other a perfect wheel. The copy- 
ing lathes, designed by Blanchard (an American), enable 
anything in wood to be copied with perfect truth. They 
are used for making spokes, rammers, sponge blocks, hand- 
— lifting -jack stands, lance poles, prop sticks, ete. 

he spokes are squeezed into the wheels by a hydraulic 
ram exerting a pressure of 240 tons. The hoops and tires 
are shrunk on in the shoeing pit. The endless saw and os 
cillating table, for giving timber any required shape, and a 
special machine for moulding the edges of fellies, are worth 
seeing. 

The painters’ shop, constructed of iron and glass, is 285 
feet long and proportional width, and was built in 1854. 
Here is accommodation for eighty painters. As nearly 
everything in the service is lettered and numbered, several 
men and lads are kept occupied in ‘‘ writing,” military 
wheelers being also taught writing and mixing colors, to en- 
able them to perform this work when at foreign stations. 
Four hundredweight of lead color is ground daily in the 
paint mill, thus obviating the laborious and unwholesome 
operation of grinding it with a stone and muller, 

The collar makers’ shop is a continuous gallery 140 feet 
long. Here men are employed at harness, saddlery, pack 
saddles, litters, and ambulances for conveying the wounded 
off the battle-field. Here also are made sponges for guns, 
fire engines, hose, buckets, etc. 

Leaving the wood, we come to the iron department, or, 
as it is called, the Great Smithery. Here the main forge 
presents itself as the largest smiths’ shop in the world. It 
contains sixty forges, eight steam hammers (ranging from 
5 to 70 cwt.), three furnaces, a powerful punching machine 
by De Berge, which will cut a hole ina sheet of iron 11¢ 
inches thick; and some of Ryder’s forging machines, the 
largestever made. In this shop are forged all the heavier 

| kinds of ironwork used in the construction of gun carriages, 
| such as angle frames for siege carriages, girders for platforms 
and slides, garrison carriages, etc. 

| The Serap Forge.—Uere the scraps or cuttings of iron are 
|reheated and beaten into shape by large steam hammers, 
which renovate 1,080 tons every year, a cyclopean feat 
which consumes 1,8\0 tons of coal. By this means the 
refuse iron and obsolete iron articles from all parts of Eng- 


| uncouth and misshapen, undergo a complete transformation. 
The Main Factory contains machines of the newest and 


| 
| most perfect kinds for preparing, erecting. and finishing 
iron gun carriages. The heaviest work is done by traveling 


| complete carriage and platform. The other machinery com- 
prises planing machines, radial drilling machines, slotting 


cess consists in plunging the steel tubes into a bath of 2,000 | machines, boring maches, riveting machines, and lathes. 
gallons of oil to cool. 


hursdays, between ten and half-past eleven inthe morning, | increases its elasticity. 
naces, together with a stately group of twenty-four boilers, | ture, for heavy guns to be used on board ship and at fortifi- 


the latter being for the supply of steam for working the | cations. Most of the platforms are fitted with hydraulic 
surrounding machinery, are all admirably arranged. 


The platform shop, on the east side of the main factory, 
contains huge iron platforms, in various stages of manufac- 


| rams and toothed gearing to assist in working the modern 
| heavy artillery. In the field carriage shop, at the west end 


prises several acres of ground, and is used for stacking logs | of the main factory, are made iron field carriages, limbers, 


and ammunition wagons, which comprise the equipment of 
In this shop 


thickness. In the smiths’ shop is a machine called ‘“ Col 
lier’s patent nut-maker,” capable of turning out 3,000 nuts 
The holes for bolts and rivets are made by a ma- 


when the late Duke of Wel-| mostly employed in the manufacture of war material for | scent. The shears have ponderous jaws, which cut asunder 
The gun carriage | home service is English-grown oak, ash, and elm. 


large bars of iron with a!] the ease imaginable. The punch- 


is embellished with figures of various animals, and the used where strength and durability are desiderata, such as | ing and cutting machines are in constant requisition in the 


shield on the off-side of the gun bears the motto, ‘* La foy 
Citta Victoriosa.” 


to the offices of the Committee of Inventions, who carry | beds, etc 
in framings for limbers, ammunition wagons, store carts, | divided into compartments, to prevent their sinking if per 


out the various gun trials and other experiments made in 


the Arsenal. Contiguous to these offices is a suite of rooms, handspikes, rammers, lance poles, and shafts. 
where powerful concussions are expected, as in ship and | rivers and lakes for the conveyance of a and their ac- 
to: 


steamboat carriages, trucks, quoins, stole beds, and com- | couterments. 


through whose portals visitors never enter, containing the 
newest improvements in modern ordnance. 


The brass gun foundry, near the entrance gates, is one of | pressers. 
pine, teak, mahagony, African oak, sabacu, peduke, and | carriages and everything manufactured in that department. 


the oldest buildings in the Arsenal, and somewhat resembles 
a church, with er chimneys. 

the foundry is a brickec 

most renowned master founders, such as Schalch, Verbrug- 
gen, King, North, Eccles, etc. 
now superseded by wrought iron guns, and nothing is done 


here in gun-casting; but the foundry still possesses all the | and those for foreign service. 
those once formidable a tough, durable, hard wood, is used for carriage brackets a brass ticket; and at 2 a copper ticket. 


| where strength and durability are required. 


appliances for manufacturing 
weapons. 


archway bearing the names of the | lining moulds, bottom and roof boards, etc. 
| is the oak of India) is durable and handsome, and shrinks | time is registered by means of tickets. 


Brass and bronze guns are | less in seasoning than any other wood. 
| form sides, garrison carriages, articles exposed to weather, | (bearing his registered number), which have to be deposited 


Leaving this gun on the right, we come and siege carriages, frames, heavy wagons, carts, axle-tree | try. 


Ash is used where toughness is required, such as 


Elm is used 


The foreign timbers employed comprise deal, 


Near the center of | lignum vite. Deal and pine are used for paneling and 


Teak (which 
It is used for plat- 
Spanish mahogany, which is 


African oak is 


The dial square, which takes its name from a venerable sun- | hard and heavy, and moderately durable, if kept dry; it is 


dial which adorns the gateway bearing date 1764, has a citadel- 
like appearance, with huge brick buttresses, and presents alto- 
gether rather a formidable aspect. 


is seldom inspected by visitors; but the engineer or man of | blocks where heavy weight and pressure have to be resisted. | 
In a large Peduke is used for foreign service in the same way as Ep: 


science would find in it much to interest him. 
workshop, known as the turnery, may be found the largest 


machines in the world, including a planing machine capable | est and heaviest of all woods, and is only used for rollerand shipping and unshipping militar 
of giving a true surface to iron plates six feet wide and | handspikes. The great difficulty of getting properly sea- associated with man 


times for heavy framing and trails. Sabacu, like African 


lish ash is used for home service. Lignum vite is the mene 


in traveling carriages, block trails, brackets for garrison | manufacture of pontoons for cavalry, artillery, and infan- 


These pontoons are cylindrical barrels, about 22 feet 
| long by 24¢ feet in diameter, with hemispherical ends, and 
| forated in any part. They are used in forming bridges over 
The pattern-room of the Royal Carriage 
| Department contains highly-finished specimens of the gun 


In busy times the Royai Carriage Department at Woolwich 
employs 2,400 men, and in slack times about 1,700. Their 
Each artisan, on 
entering the carriage square, is provided with three tickets 


in the ticket boxes as follows: At 6 A.M. a zine ticket; at 9 
The presence of 
the ticket signifies the presence of the workman whose 
number it bears. Time-keepers compare the entries in the 


| used for slides for ships and garrison purposes, and some- | foremen’s books with the records of the ticket-keeper, and 


if any discrepancy appears, one of them instantly repairs 


This imposing building | oak, is heavy, hard, and tough, and answers admirably for | to the shop where the man ought to be at work. 


The Control Department.—\he above comprises a long 
range of buildings extending the whole length of the west- 
ern wharf. Projecting from the wharf is the T pier for 
stores. This pier is 


events of interest, having been 


thirty feet long; also a lathe having a face plate nine feet in | soned timber has led to gun carriages being chiefly made of | used as the place of arrival and departure of some of 


diameter, which will turn a mass of iron of almost any 
weight. 
variety of other important machinery, which would require | 


the descriptive genius of a George Robins to do justice to. | field. During war time £1,000 worth of timber is often cut | way, to the North Kent line. 


Lying about the place are numerous armor plates, which 
have been tested with various sized guns for the purpose of 
ascertaining their resisting power. Around here are also 
scattered, in a place called the ‘‘ cemetery,” the f nts 


iron; wood being used for artillery wagons, military carts, 


In this building will alsoebe found an endless | ammunition boxes, ground platforms, and repairs. 


The saw mills are conveniently contiguous to the timber 


up daily. Connected with the mills are several acres of 
storerooms filled with ventilators, to allow the air to pass 
freely through the timber which is housed and seasoned 
here. Timber, when used damp, decays, or is subject to 


the principal crowned heads and other modern celebri- 
}ties on the occasion of their visits to England. The 
| pier is joined by a branch line, known as the Arsenal Rail- 
The Control Department pos- 
| Sesses some fine hydraulic machinery and noble store-houses, 
from which everything required by the army can be sup- 
plied at a moment’s notice. Guns, gun carriages, wagons, 
carts, harness, shot, shell, cartridges, tents, barrack and 


of all kinds of guns which have been tested to destruc- | dry rot, and to prevent this the drying must be gradual. If stable furniture, and every conceivable requisite of war, 





* As weil known, the maximum ray is not in the perpendicular,to 


repid it loses its toughness and pliability, and the pores near 
the surface contract and prevent the interior moisture get- 


for use in the colonies and home stations, are accumulated 
here. The lifting power in this department of the Royal 


the line of the carbons; as a result of the studies of these gentlemen, it is | ** . 2 : : ; 
found to be about 30° above this plane. ” ‘ting out. Timber, when well seasoned, loses two-fifths of | Arsenal consists of sixteen hydraulic and ten hand cranes, 
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the former ranging from ten to one hundred tons. A ma-| 
chine at the lower end of the wharf, called the shear legs, | 
is capable of lifting a weight of sixty tons. In the harness | 
stores there are always ready sets of harness for 10,000) 
horses, and 40,00) more sets could be turned out at a very | 
short notice. On the shot ground may be viewed hundreds | 
and thousands of shot and shell of all kinds, shapes, and | 
sizes, piled up in huge pyramids. This department contains | 
many interesting trophies of war. In the central avenue | 
stands a statue of the late Duke of Wellington, which was | 
removed from the Tower of London in 1860. The Mallet’s 
monster mortar, also to be seen here, weighs forty-one tons, 
and will throw a 36-inch shell, weighing 2,548 Ib., a dis- 
tance of a mile and a quarter.— Universal Engineer. 


TRIAL OF A COMPRESSED AIR LOCOMOTIVE. 


A PRACTICAL experiment, which was lately tried with an 
air engine at Woolwich, afforded hopes that humanity and 
economy may be speedily promoted by the abolition of 
tramway horses, and that the sufferings of travelers by the 
underground railways may be mitigated before long by the 
substitution of atmospheric power for the sulpburous loco- 
motives propelled by steam. The engine, which has been 
designed by Colonel Beaumont, Royal Engineers, has been 
for some time running on the short lines of the Royal 
Arsenal; and although weighing but ten tons, it has proved 
capable of hauling a burden of sixteen tons up a fair in- 
ciine; and last month arrangements were made tc try its 
powers in a more extended run, such as engines of the kind 
would have to encounter on the London railand tramways. and somewhat resembles Winan's celebrated cigar ship. 
The air reservoir, which contains only 100 cubic feet of air, The Polyphemus will carry no guns, save one or two small 
was charged at the torpedo pumping-house up to a pressure | pieces on deck; but she will be able to launch torpedo after 
of 1,00) Ib. to the square inch, and with this store of energy torpedo from the orifice—which resembles the mouth of 
it was proposed to run to and from Dartford, about sixteen gome fishes—in the cut water, and about 8 feet below the 
miles. Colonel Beaumont was accompanied on the engine | water level. But besides this she can discharge other torpe- 
by Mr. E. 8S Sears, assistant superintendent of the South | does at each side. She will be fitted with a ram bow or 
Eastern Railway, and other gentlemen, and explained the | snout of formidable dimensions. She is divided into a great 
method which he had adopted in his invention, the chief) many compartments by suitable bulkheads, and in her hol- 
feature of which was the introduction of an almost imper- | Jow keel, if we may'so call it, she will carry blocks of cast 
ceptible supply of steam, by whici the air, as it is admitted | jron weighing 20 tons. Should she take in much water from 
to the cylinder from the reservoir, is largely heated, and | }eing pierced by an enemy's shot.these blocks can be drop- 
thereby greatly increased in force. The engive isdriven Oy | ed into the sea at a moment’s notice and the ship so far 
the cylinder and a double set of machinery at one end, and, | [i 
having no smoke-stack, resembles in appearance a locomo- | secured to 2 inch plates. This scale armor consists of a 
tive tender rather than a locomotive. It runs on four wheels, | series of tiles, each 10} inches by 10 inches, by }4 inches thick, 
and in size is less than that of an ordinary omnibus. It left | made of Whitworth compressed steel. The tiles are secured 
the Royal Arsenal at Plumstead Station at 12.22 P.M., with | as shown, with one screw stud at each corner, and one in 
a full charge of 1,000 Ib. to the inch, passed Abbey Wood | the middle, the whole surface being flush; and it is antici- 
Station at 12.27, with 940 Ib. on the gauge; Belvedere at pated that she will be impregnable to any gun which another 
12.33, with 860 1b ; and Erith at 12.36, with 760 Ib., arriv-| ship of war could bring to bear upon her. She was begun 
ing at Dartford at 12.50, with a remaining energy of 540 Ib. | just two years ago, and will be ready for launching, it is ex- 
on the square inch. Shunting about at the station reduced | pected, next March. 
this pressure somewhat, and at 1.35 the return journey com- | —_ 


menced with a store of 510 feet. Although the minimum for | ESTP EEN ae iat 
effective working is considered to bea pressure of 200 feet, | MR. JAMES ey ON FREEHAND 


Plumstead Station was reached again at 2.10, but the engine 

was nearly pumped out, having a pressure of barely 80 Ib.| Tye eminent inventor of the steam hammer writes to the 
remaining. ‘The strange-looking engine, running without! [London Times to testify to the importance of freehand 
steam or any other apparent motive power, was regarded | drawing. Mr.,Nasmyth says: 

with amusing wonderment by the country people as it passed | 4] those who take an interest in truly useful and practi- 
at full speed, and was naturally an object of interest at the eg) education must feel obliged and thankful to Sir | 
railway stations. It was stated that another was being con-| Cole for his excellent letter in the Times of September 23. 
structed much more powerful; capable, in fact, of traveling Sixty years’ experience with engineering works, and with 
double the distance with a single charge. The operation of! the mechanics and other classes of workmen engaged in 
pumping in the compressed air occupies about fifteen min-| such occupations, enables me to say that of the useful ac- 
utes, and it is calculated that an air engine on this principle | quirements beyond those of ‘‘ the three R’s” is that of draw- 











ghtened. Herturtle back will be covered with scale armor | 


lepry | 


as large as the usudl steam locomotive of 50 tons weight, | ing. By the term ‘‘ drawing” I mean the art of represent- | 


would be considerably more powerful than any locomotive | jng the forms of natural or artificial objects by lines, which, 
yet made. The objection to steam that it frightens horses| when even rapidly sketched by a practiced hand and edu- 
cannot, says the London Times, apply to this system, as there | cated eye, can bring an object before you with a distinctness 
is no escape of steam visible or audible, and the only noise | and rapidity such as no oral or written description could ac- 


to be distinguished is a rumbling sound like the rattle of | ¢omplish. “During a long and active life, engaged in occupa- | 
} 


street traffic. The general belief of those who witnessed | tions in which I have had daily occasion to communicate 
the experiment was that the application of atmospheric definite ideas to others in respect to forms and combination 
power tothe science of traveling was a thing of the near) of forms, the possession to a certain extent of the power of 
future. nas eK | rapidly sketching such, in order to convey correct ideas of 
ame what I desired to communicate to others, has done me more 


THE POLYPHEMUS. | real service than any other requirement or faculty I may bein | 


possession of. If we desire to produce really useful and 

During the recent excursion of the Society of Engineers | effective men by means of our schools, let the pupils, by every 
to the Chatham dockyards, after the war ships had been| opportunity, acquire this valuable art of hand-sketching. 
inspected, the visitors were conveyed on the narrow gauge | That is the kind of drawing which of all others will best serve 
—18 ioch—railway which runs through the yard to the shed | the general affairs of life; and, without any attempt at pro- 
wherein the Polyphemus is being built. This vessel is one | ducing artists as such, if our schools would confine their 
of the most remarkable ever constructed, and great reti-| efforts in this direction to the simple exercise of the hand 
cence has been observed by the Admiralty concerning her. | and eye, and thus enable the pupils, with pencil or chalk, to 
The sketch accompanying, from the Engineer, will, how-| represent the object they desire to bring before you, the 


ever, serve to give a good general idea of what she is like. 

The Polyphemus will not be fitted with masts or sails, but 
will carry a pole for signal purposes, Tbe principal dimen- 
sions, etc., are as follows: 


Length between perpendiculars..... 240 feet. 
Breadth, extreme...... Shes eenene 40 feet. 

Lb rere 18 feet 9 inches. 
Immersed midship section........ . 625 square feet. 
Mean load-draught of water. ...... 16 feet 9 inches. 
Displacement, load. .. .... ... ...2,610 tons. 


Builders of machinery, Messrs. Hum- 
phrys, Tennant & Co. 
Type of engine, compound, horizon- 
tal, single piston rod. 
Number of cylinders. ... 
Diameter of high-pressure cylinders.. 
Diameter of low-pressure cylinders. . 
Stroke of pistons, ........ 
Number of screw propellers. ........ 
Total weight of machinery, including 
water in boilers and 10 tons of 
spare gear. . 
Indicated horse-power, maximum... .5,500 
Speed of vessel, estimated, maxi- 
a me 


38 inches. 
64 inches, 
39 inches. 
2 





The engines are designed for simplicity and saving of | 
weight. The inboard propeller shafts are hollow, of Whit- | 
worth's compressed-when-fluid steel. The surface con- | 
densers are brass, There are no expansion valves. Many | 
parts of the engine are made of steel. The boilers are of the | 
locomotive type, ten in number, manufactured of Landore | 
steel, and designed to carry 120 pounds pressure on the} 
square inch. The boilers stand athwartships, and are di- | 
vided into two groups of three and two respectively, with a | 
fore-and aft bulkhead between them, thus making four fire- | 
rooms in water-tight compartments. The uptakes all lead | 
‘nto one chimney, which is fixed. The engines each occupy 
the full breadth of the ship. The port engines are aft, the | 
Starboard engines forward. She is built throughout of steel, | 


possession of this power will be found to transcend in its 
general usefulness all ‘‘ tongue acquirements,” and do more 
to lead to success and employment than any other attain- 
ment I know of. Nothing but a most eurnest feeling of the 
practical importance of this subject would have caused me 
to venture to place it before your attention. 


CHROME LEATHER. 


Tue art of tanning has, in one sense of the term, under- 
gone a very little alteration for at least a couple of centu- 
ries. It is true that oak bark has been, to a greater or less 
extent, superseded by divi-divi, myrobalans, and other vege- 
table principles richer in tannin. It is true also that by the 
use of more concentrated solutions, and by a number of 
mechanical devices and appliances, the conversion of raw 
hides into leather has been greatly accelerated, now always 
with advantage, if we approach the question from the con- 
sumer’s pointof view. Itis said, and not without a cer- 
tain foundation of truth, that tanning, as practiced in the 
days of our great-grandfathers, if slow was sure. The hide 
was acted upon through and through by the tan liquors, 
and was thoroughly converted into leather in its entire 
thickness, With the improved processes of our own days 
the case is somewhat different. The outer layers of the hide 
are tanned, but between them lies a layer almost in its 
original raw condition, so that the durability of the product 
is highly questionable, as the consumer finds to his cost. 

Quite lately, however, invention has struck out in a totally 
new direction, and leather has been produced, not merely 
without oak bark, but without any of the other astringent 
bodies which are so commonly used in its stead. 

Some persons will at once raise the objection that the 
treatment of hides without the aid of tannin cannot be le 
gitimately called tanning, and that the product obtained is 
not rightfully known as leather. It may be so: we will not 
enter into any discussion on mere words. 

But surely if hides can be made serviceable for machine- 
belting, boots, harness, and all the numerous purposes to 
which leather is applied, what name we give either to the 
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process or to the finished article is not a matter of first-rate 
importance, 

me time ago we noticed a process for tanning with cer- 
tain preparations of iron. Now, however, chrome has been 
applied in the preparation of hides, and by its aid a mineral 
leather has been obtained, not as a mere experimental cu 
riosity, but as an article of commerce. It is asserted that 
the chrome process is much cheaper than the ordinary me- 
thods of tanning; that to the tanner it yields as heavy hides 
as he can in other respects obtain; and that the leather thus 
made is in no respects inferior, but rather, in several impor- 
tant respects, superior to bark-tanned Jeather. For belts it 
has been proved to be strong, durable, and elastic, and, 
therefore, not liable to slip on the pulley. For the uppers 
of boots it offers the advantages of imperviousness to water, 
softness, and pliability, and is free from the tendency to 
get hard and crack. As soles for boots it excels other leather 
in respect of durability and power of resisting water. It 
is also said to be closer and finer in the grain than bark- 
tanned leather. 

This process has been invented and patented by Dr. Hein- 
zeiling. Nine tanneries in Germany have already adopted 
the process, and the chrome leather is extensively used by 
shoemakers, belting manufacturers, and others, In the 
city of Frankfurt alone not fewer than fifty shoemakers are 
already using chrome leather in their trade to the satisfac- 
tion, as it appears, of their customers. 

In this country the Eglinton Chemical Company, of St. 
Vincent Place, Glasgow, have undertaken a general agency 
for the putentee, and are prepared to grant licenses and give 
instructions for working the process. They have, for the in- 
struction of those interested, fitted up an ‘‘ Exhibition Tan- 
nery,” where all the details of the process may be seen, and 
where three hundred chrome-tanned hides are displayed, 
made up into belting, boots, etc.—Chemical Review. 





DIRECT POSITIVE TRANSPARENCIES. 


Durine his visit to this country, a few weeks ago, Dr. 
Vogel called our attention to a process which had recently 
been communicated to him of producing positives of a 
transparent character direct from nature. The method, 
which Dr, Vogel compared to one foreshadowed nine years 
ago by Colonel Stuart Wortley, but not practically elaborated 
by that gentleman, has now been published in the Mit- 
theilungen, and, in support of it, Dr. Vogel tells us the au- 
thor submitted to him a series of pictures, all possessed of 
surprising delicacy and harmony, evidencing plenty of proof 
of the value of the process. 

The elaboration of the process is due to an amateur, 
M. F. Jahns, a civil engineer, and one of the officials of the 
Rhenish Railway. Some time ago, he tells us, when ex- 
perimenting with collodion emulsion and various kinds of 
developers, he put on one side a number of plates which 
had been developed, but not washed. On ove of these 
plates, which had been fully developed, he found, to bis 
astonishment, a patch about the size of half a crown, where 
the image was not negative, but positive. The positive 
portion of the plate was as clear, too, and finely detailed, as 
was the negative portion; in fact, in M. Jahns’ o-vn words, 
the positive was as beautiful and finely marked as any paper 
print from the plate could have been. 

It remained, then, to find out how this transposition, or 
reversal, had come about. As the developer had not been 
washed from the plate, it was but natural to infer that its 
presence, and the subsequent action of diffused light upon 
the film, were the causes of so strange a phenomenon, and 
this, in the end, was found to be the case; making a 
series of experiments, M. Jahns found that, by permitting 
the developer to remain upon the fully-developed negative, 
there was produced, on allowing diffused light—or, better 
still, sunlight—to act upon it, a fogged plate. As the fogging 
came over the plate, the negative image gradually disap- 
peared, and then soon afterward a positive image began to 
make its appearance, in which the lights and shadows of 
the original were reversed. There was, however, fog still 
remaining on the plate when the positive bad been pro- 
duced; for, although the fog could be, to a certain extent, 
kept down in the process of transformation by treatment 
with tincture of iodine, it could not be obviated altogether. 
Neither did subsequent bathing of the positive in a hypo- 
sulphite or cyanide bath effect the purpose satisfactorily ; 
indeed, this radical treatment frequently, as might be ex- 
pected. caused the image to disappear altogether. 

M. Jahns next experimented with iodized collodion and an 
iron developer, but as no results were here obtainable, he 
was led to infer that the presence of ammonia was the key 
to the pheaomenon. Ammonia was in excess upon the ex- 
posed plate, he reasoned, and dissolved the silver film formed 
on development in the dark room; further, the pyrogallic 
acid present at the same time developed, under the action of 
diffused light, such parts of the negative as had not been 
impressed in the camera. Dr. Vogel hardly thinks that the 
dissolving of the silver image in this way is probable; but 
we may here remark that we are only quoting M. Jahns’ 
theory of his process. 

To effect the dissolution of the negative image more 
energetically, M. Jihns employed strong nitric acid; this 
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answered the purpose completely in all cases where bromine 
salts were employed in the image, the positive image re- 
maining behind on the plate clear and distinct. This posi- 
tive had now to be exposed anew to daylight, under the 
action of a developer, in order to secure a plate free from 
og. 

Our readers will find in M. Jahns’ process much that is 
already familiar to them; but we have Dr. Vogel’s word for 
it that it is not a mere laboratory experiment that is here 
detailed, but a practical process whereby transparent posi 
tive photographs may be produced direct in the camera—the 
clear and delicate qualities of which vie with those of a 
thoroughly good negative.—Photographic News. 


METHODS OF OBTAINING POSITIVES IN THE 
CAMERA. 


By Fr. Janns.* 


Havre for a great many years as amateur availed myself 
of the help of photography in my profession, the introduc- 
tion of emulsion processes, on account of greater conve- 
nience, was exceedingly welcome. Until the summer of 
1x76 I practiced the tannin process, which gave very unre- 
liable results; and since then I tried the collodion emulsion, 
the management of which I have been obliged to find out 
for myself. In order to watch closely the results of my ex- 
periences, I kept a certain number of my trial plates, besides 
noticing each plate before it was washed off. Out of ten 
fully-developed negatives which had been treated almost 
alike, 1 remarked, in the center of one of them, a spot the 
size of a crown piece of an entirely positive nature, and 
more beautiful in gradation and half-tone than a paper print 
would have been. 

The plate being perfectly dry, baving remained about 
four days, an accurate determination of the remainder of 
the developer could not be made. By close observation it 
appeared that the positive spot must have been different to 
the surrounding negative portion before development, and 
that some preceding cause must have occasioned its forma- 
tion. I therefore proceeded to experiment in every way by 
addition, or omission, in all combinations that circumstances 
allowed 
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certainty by adding a few drops of bromide of potassium to 
dilute nitric acid; this compensates for that dissolved by the 
acid. 

In astronomical photography and micro-photography the 
application of this method should be of considerable use. 


ROMAN VILLA IN THE ISLE OF WIGHT. 


THE discovery, by Captain Thorp, of Yarbridge, of Roman 
remains at Morton Farm, near Brading, in the Isle of Wight, 
has led to further researches of considerable interest. The 
Roman villa, at first but partially disclosed, is now being 
fully explored. In the illustration given opposite we are 
enabled to show the more important of the discoveries which 
have been made. 

The extended excavations are on the estate of Lady 
Oglander, of Nunwell, who has generously afforded every 
facility for investigation. So likewise has the present occu- 
pier of the land, Mr. Micah Cooper, of Morton. The works 
have now been continued three weeks, under the direction 


Nicholson, F.S.A., of Ventnor; John E. Price, F.S.A.; and 
F. G. Hilton Price, F.G.8., of London. They propose to 
raise by public subscription the funds which will be requi- 
site to insure a complete exploration and the protection 
hereafter for the remains uncovered. Although several in 
teresting chambers have been opened up, there are many in- 
dications of others which yet lie buried. It is impossible at 
| present to describe the extent of the villa, or the purpose to 
which the respective apartments were adapted. he walls, 
none of which are known to be external, are mostly uniform 
in thickness. They are 2 ft. wide, and from 8 ft. to 4 ft. 
high, which are the usual dimensions of such walls. This 
affords further testimony to the opinion that the foundations 
only of Roman domestic buildings were of solid masonry, 
and that upon them was reared a superstructure of wood and 
plaster, with a roof of slate or tiles. 

The walls are of flint, chalk, and rubble, bonded in the 
Roman manner with slabs, in courses, of stone taken from 
the locality, and probably from the shore pear Bembridge. 
They are faced with squared blocks; here and there are in- 
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of a committee of antiquaries, who are Messrs. Corvelius | 


sions. They often seem to be attacked by the acid. This | Upwards of a dozen chambers have been examined, but 
inconvenience is, however, to be obviated with absolute | their uses are not yet understood. Flues and furnaces, show- 


| ing the way in which the rooms were warmed, and adapted 
| to habitation, are in course of excavation. Some pottery, 
pieces of glass, bones of domestic and other animals, fresco 
paintings, ridge and roof tiles, together with quantities of 
| iron nails, belonging to the slabs which once formed the 
roof, have been taken from the débris. 
| The coins, also one of the most interesting features of the 
| work, point to the period when the buildings were occupied ; 
| they at present iJlustrate the reigns of Gallienus, Victorinus, 
Tetricus, Carausius. and Constans; the last bringing the date 
down to the early part of the fourth century. 

It is hoped that the committee of explorers will be so en- 
couraged and assisted as to be able to complete their work, 
which has already attracted a large number of visitors to 

| the island.—Jllustrated London News. 


SIR JOSIAH MASON’S SCIENCE COLLEGE, 
BIRMINGHAM. 


| THE opening of this institution was celebrated on Friday, 
1st October, with an address by Professor Huxley in the 
town hall, a luncheon at the Queen’s Hotel, and a soirée in 
the rooms of the college. The buildings have been five 
years and a half in construction. The foundation stone was 
laid on Feb. 23, 1875, that being the eightieth birthday of 
Sir Josiah Mason, the founder. The site comprises about 
an acre of ground, but only half of the area is at present oc- 
cupied by buildings. The front elevation, in Edmund 
Street, as will be seen by the engraving opposite, is of a 
very imposing character. It is in the Gothic style of the 
thirteenth century, with details and embellishments of an 
elaborate design. The edifice, with its hundred rooms and 
three hundred and seventy windows, rises to a height of 122 
feet. In the apartments assigned to the use of the several pro- 
fessors, every provision is made for scientific teaching, all 
the principal science colleges of this country and of the 
Continent having been inspected by the architect before 
the plan was passed by Sir Josiah Mason and the trus- 
ees. 

The foundation deed specifies that the instruction provided 
‘in the college shall consist of mathematics, pbysics, 
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DESIGN OF H. DUHRING BY DUBELL, CABINETMAKER AND DECORATOR, VIENNA.—From the Workshop. 


After a series of thirty-two experiments I obtained a posi 
tive, although a foggy one, certainly, by submitting the 
plates, as soon as the negative image appeared, and with the 
developer still upon its surface, to the action of sunlight. 
Under the fogginess the outlines became completely lost, and 
then changed to a positive image in light and shade. 

By the addition of strong tincture of iodine during the 
exposure to light the fogginess could be partially removed. 
The method of dipping in a bath of hyposuiphite of soda 
or cyanide of potassium was not always successful, the 
whole picture disappearing in many cases. 

Working from another standpoint, I tried the same 
method with iodized collodion which had been developed 
with iron, but no sign of the described action showed 
itself. 

I can with certainty assert that the presence of ammonia 
gave a most essential impetus to the action. 

_ The fogginess was also to a certain extent accounted for, 
since the dissolving of the negative precipitate and the 
formation of the positive took place at the same time, and 
could not be separately performed. 

The best method of accomplishing separation was evi- 
dently by the application of nitric acid to effect the dissolv- 
ing of the silver precipitate 

This method acted perfectly with all precipitates derived 
from bromine salts, and there remained then but that por- 
tion of the sensitive film which had not been acted upon by 
light in the form of a positive. The positive picture thus 
produced had again to be exposed to light under the action 
of the developer in order to obtain a silver positive free from 

og. 

The results appear to me excellent, and the skilJful worker 
requires scarcely any further explanation in order to obtain 
a direct positive, the production of which, with regard to 
gradation of light and shade, can be proportionately in- 
creased in transparency. 

I must just observe, however, that I have noted great 
differences in the action of various bromide of silver emul- 
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tervening piers for the support of doors and columns, finely 
worked in like material. These walls have been lined with 
stucco painted in tasteful patterns, and much of which has 
been preserved. 

The mosaic floors as yet disclosed already present wide 
field for study and conjecture. Two of them form part ofa 
tessellated corridor or passage, upwards of 60 ft. in length, 
paved in a checkered pattern, the alternating squares being 
white and red. Upon the first of these mosaics is a compo- 
site design, grotesque in character, possibly symbolical, 
which may be connected with ancient mythology, or with 
the early introduction of Christianity. The meaning or in- 
tention of the strange figures which make up this combina- 
tion is not yet ascertained. In the second pavement the de- 
sign is such as can be readily explained. It is a compart- 
ment of about eight feet square, with a tasteful border of 
the guilloche pattern, formed of tessere of varied colors. 
Inclosed by a circle is a figure of Orpheus playing on his 
lyre, and attracting around him a monkey, a fox, some birds, 
and other animals. Some of the tessere which form the 
plumage of the birds have been tastefully and artistically 
selected. This room or corrider leads to the largest apart- 
ment which has yet been cleared. This is nearly 40 ft. long 
by about 18 ft. wide. Midway are two piers of masonry for 
the support of columns. 

At the western end is a mosaic, which, though much in- 
ured, will, like that more perfect one in the eastern division, 
ear comparison with any similar remains yet discovered in 

Great Britain. The designs are mostly of a mythological 
and pastoral character; figures of the Seasons, of the fable 
of Perseus and Andromeda, and some connected with the 
pursuits of agriculture, together with groups engaged in 
|dancing and playing on pipes and tambourines; Mercury- 
looking figures blowing the duccina or horn of spiral twists, 
such as were used by the ancient neatherds to collect. their 
flocks. In the center is a bearded figure, apparently an as- 
| tronomer, surrounded by objects connected with his profes- 
sion. In an adjoining room is a pavement of a coarser 
| character, with a plain geometrical pattern formed of inch- 
| Sized tessere, gray, white, and red. 


chemistry, geology, mineralogy, metallurgy, botany, zoology, 
physiology, the English and French and German languages, 
with sucb furtber extension as the trustees may consider de- 
sirable. There are at present six trustees, appointed by Sir 
Josiah Mason, who himself holds the title of Bailiff; but in 
future the number is to be eleven, and five are to be nomi- 
nated by the Town Council of Birmingham, The object of 
the institution is to afford a thorough scientific education, 
especially with reference to manufactures, and to mines and 
metallurgy, and to the laws of health. At present four pro- 
fessors have been appointed in the departments of mathe- 
matics, physics, chemistry, and biology; but an extension of 
the scheme may be expected when the results of the first 
term have been ascertained. 

Sir Josiah Mason has endowed the college with property 
consisting of freehold land and houses in Birmingham, 
yielding upwards of £3,000 a year, and has paid all the ex- 
pense of building and fittings, likely to reach about £60,000. 
As he founded and endowed, some few years ago, an or- 
phanage near Birmingham, at a cost of more than a quarter 
of a million, an idea may be formed both of his wealth and 
of his beneficence. Although of such advanced age, Sir 
Josiah Mason has personally superintended the building from 
first to last, engaging no contractor for any part of the work, 
but relying entirely on his own judgment and the skill and 
experience of Mr. Cossins, the accomplished architect. On 
the occasion of laying the foundation stone, he gave some 
account of the incidents in a career which had enabled him 
to confer such large benefits on his fellow-men. It was 
mentioned that he came from Kidderminster to Birmingham 
a poor Jad, in search of a living; that he worked ata variety 
of trades; that he devoted his first savings to making steel 
pens (then selling from the manufactory at a shilling apiece) 
under the auspices of Messrs. Perry; that his works grew to 
become the greatest pen factory in the world; and that he 
subsequently engaged in the electroplating and copper trade 
with Messrs. Elkington, and in the German silver trade, 
which he still carries on. The pen trade of Sir Josiah 
Mason is now transferred to the joint stock company of 
Perry & Co,—Jllustrated London News. 
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ST. MARK’S LIBRARY, VENICE. 


Tue history of the library, which enjoys a world-wide 
fame for its Greek, Latin, and Oriental codices, its objects 
of art and antiquity, and the modern works, is a curious 
legend, and may not be known generally. Francesco 
Petrarca, having been sent to Venice on a special mission 
by his master, the Duke of Milan, was so pleased with bis 
sojourn in Venice that, in the year 1362, he took up his al 
manent abode in the house of Arrigo Molin, on the *‘ Riva 
degli Schiavoni.” It having occurred to him afterwards to 
institute a public library, he made a present of his valuable 
books to the Venetian republic, with the following letter: 
‘* Francesco Petrarca, being desirous of baving for bis heir | 
the pious evangelist, St. Mark, if so pleases to God, hereby | 
bequeaths to him all the books he now possesses, or may 
possess in future, on condition that they should not be sold 
or spoiled in any way, but preserved in a proper place where 
there is no danger of damp or fire, in honor of the saint 
above mentioned, in memory of him, the said Francis, and 
for the perpetual consolation of the nobles of this city who | 
may interest themselves in such matters.” The books were 
then placed in asmall room close to the famous four horses 
on St. Mark’s Church. In 1422 the Senate began to pur- | 
chase some books for the institution of a library. The ex- 
ample set by Petrarca was subsequently followed by many 
others. First of all, Cardinal Bessarione, Patriarch of Con 
stantinople, through the inducements of the Venetian am 
bassador to that court, presented to the republic a precious 
collection of valuable ancient books and manuscripts, in 
Greek and other languages, saved by him after the ruin of | 
the Grecian Empire and the capture of Constantinople. On| 
the receipt of tne books, which were forwarded to Venice 
in thirty cases by the ambassador, the republic decreed 
that they should be placed in a hall of the ducal palace. 
In 1589, Genlandino Melchiore, of Marienberg, bequeathed | 
all his books to the republic, with a legacy of 1,000 seudi | 
for the erection of proper bookcases. The Patriarch of | 
Aquileja bequeathed afterwards to the library all his preci- 
ous books, among which is the famous manuscript called 
“‘Grimani’s Breviary” bound in velvet and silver, and con- | 
taining inestimable miniatures. In 1560, Jacopo Contarini 
left to the library all his rich and voluminous works, among 
which there was the original book of architecture by 
Palladio. Antonio Dei Vescovi, Gasparo Ventura, Pietro, 
Morosini, Giovanni Recanati, Nicolo Manuzzi, Domenico 
Pasqualigo, Monsignor Fontanni, and many other illustri- 
ous persons, left subsequently precious works, maps, and 
globes to the library. The Venetian republic afterwards 
enacted that a copy of all books of any kind published in 
its dominions should be sent to that institute. The library, 
which is still in the ducal palace, is opened every day, ex- 
cept on Sundays, from 9 A.M. to 3 P.M., and the entrance is 
free to natives and foreigners.— The Architect. 


ROOF COVERING. 
Tue following table will be found of service by those who 


wish to calculate the loads on roofs. The weights are given 
in pounds per square foot: 





BOD 56 6046s os Cenbbeesen cesesecces cece SWOT] 
Dns 6 60%. acdgn@eenrds WeeedSesrccccsce 1 WORD 
NES br .<dereeud 9 aWwedeveseeeenedcbeensce OO 
Boarding, °4 in. thick ........ BeOeeer cooces . 21 
Sheet-iron (16 w. g-) and laths.................6. 5 
Corrugated iron and laths.......... i.heaneaeee 
Gisent lead. .. 2. cecsses RI re rae ee 


Sheet zinc........ 


In iron roofs, a common truss of 50 feet span will weigh 
about 3 to 5 pounds per square foot of area, though many 
large railway-station roofs constructed on the bowstring or 
arched principle, weigh from 10 to 24 pounds. 


SIR WILLIAM THOMSON’'S SIPHON RECORDER. 


THERE are important impediments met with in submarine 
telegraphy, and they have been overcome only by the long 
and persevering efforts of a large number of scientists, engi- 
neers, aud capitalists. The failures of the first attempts to 
lay cables, and the slowness with which transmissions were 
effected in the beginning, might have rendered the project 
fruitless; but happily the improvements introduced by Sir 
William Thomson have wrought a transformation. <A 
submarine cable, in fact, has certain special characters 
which prevent the use of the ordinary Morse, Mayer, Bau- 
dot, etc., apparatus beyond a certain length. When an 
electric cable is put in communication with a pile, the cur- 
rent which traverses it does not instantaneously assume the 
intensity answering to the strength of the battery and the 
total resistance of the circuit. We will content ourselves in 
pointing out the cause of this fact, and which resides in the 
eleetro-static capacity of the cable; the said capacity being de- 
pendent upon its length, form, size, and the nature of the 
materials composing it. 

A numerical example will show very well how the cur- 
rent circulating in a submarine line is retarded—in the 
cable, for instance, connecting England and Newfoundland. 

When a current is sent into this cable, two-tenths of a 
second after the exact instant of contact no apparatus—even 
the most delicate—can be influenced by it at Newfound 
land. Four-tenths of a second after emission the current 
reaches seven hundredths of the maximum intensity which 
belongs to it; and in one second it will reach about fifty per 
cent., and will take more than three seconds to obtain its nor 
mal intensity. In the French cable, the capacity and length 
of which are greater, it would take eight seconds for the cur- 
rent to reach this maximum. Such being the case, it would 
take two minutes to transmit a word by means of the dots 
and dashes of the Morse apparatus; and transmission would 
be reduced to thirty words per hour, thus necessitating the 
fixing prices of telegrams at figures beyond reach, on ac- 
count of capital engaged, funding debts, ete. It results 
from this, then, that the emissions of the current should 
succeed each other more quickly, and that, consequently, 
the current has not the time to regain its normal intensity at 
the end of the line. 

At the present time, we can telegraph fifteen to seventeen 
words per minute through a cable. The duration of the 
current which corresponds with ove dot does not exceed 
twenty-seven hundredths of a second, and the intensity at 
the end of the cable after this time is often less than one- 
thousandth of that which the permanent current would take 
when the regimen has once been established. On another 
hand, the successive currents sent over a line react on each 
other; they become superposed, just as waves of a liquid 
do, so that the intensity corresponding with a given signal 
often depends on the twenty or thirty preceding emissions 
of the current. 
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forwarding station becomes at the receiving station an ¢r- 
regular series of signals. It is impossible for a Morse appa- 
ratus to operate under these conditions, and it is the same 
with all other apparatus in which a given intensity is requi- 
site in order to move a pallet or an armature. The mirror 
galvanometer of Sir William Thomson resolved the prob 
lem from the very start. The luminous ray on moving 
before the graduated scale follows all the variations of 
the current’s intensity, and operators soon acquired the 
necessary skill to interpret all its movements, which are 
apparently so irregular, The mirror galvanometer, however, 





Fie. 1.—SIR WILLIAM THOMSON’S SIPHON 
RECORDER. 


presents two grave inconveniences; for it leaves no material 
trace of the signals sent, and the operator charged with in- 
terpreting the messages by the movements of the luminous 
ray becomes in a short time greatly fatigued, this often 
giving rise to numerous errors, and necessitating repetitions 
and a consequent loss of time, and so contributing to 
diminish to a certain extent the traffic of the line. 


The siphon recorder of Sir William Thomson that we are! 


now going to describe does away with these difficulties by 
tracing on a strip of paper a continuous curve, which is 
nothing else than a material representation of all the move- 


ae 





Fie, 2.—DIAGRAM SHOWING ARRANGEMENT OF 
SUBMARINE CABLE. 


ments of the apparatus under the influence of the currents 
sent by the transmitting station; this curve representing at 
each instant the strength of the current which is traversing 
the apparatus at the receiving station. The receiving opera- 
tor then has only to read the signals and transcribe them, 
not as before at the very instant they are produced, but at 
leisure. The key to the conventional characters is soon 
mastered. The continuous curve is traced on the strip, 0 
(Fig. 1), by the extremity of a very fine glass tube, », filled 
with aniline ink drawn from the reservoir, m. This tube or 
siphon is pulled backward and ,orward, in one direction, 


LOW a ee ny 


aoedefgeireiitieypktemn 


aA en ef 


o Pp q re 8 ¢un@we,eiy ~ wauderstand 


Fie 3.—SIPHON RECORDER ALPHABET. 


by the threads, & and /, and the lever, ¢, by means of a very 
light swinging coil, 6 6, which is suspended between the 
poles of a very powerful electro-magnet, not represented in 
Fig. 1. A stationary core of soft iron, a, is placed within 
the coil, } d, and the latter is suspended at d by the wires, ¢, 
and is directed by the two wires, ff, which support the 
wights, ww. The coil, 6+, swings upon a vertical axis in 
the magnetic field of the electro-magnet, according to the 
direction of the current traversing it. The tension of the 
threads, h and &, is adjusted by the spring, g. Thus ar- 
ranged, the masses in motion being very light, there is 
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Fie. 4.—MESSAGE TRANSMITTED BY SIPHON 
RECORDER. 


scarcely any inertia to be overcome, and the apparatus is 
for that reason very sensitive. The electro-magnet, between 
the poles of which is located the coil, 6 6, is charged by a 
special local battery. This battery, combined for the pre- 
sent purpose by Sir William Thomson, is nothing else than 
a Daniell pile having a large surface and consequently 
yielding much in quantity. It serves also to put in motion 
a small electric motor located above the siphon recorder, 
and the function of which is a double one, that of causing 
the paper band, 0, to move at a uniform rate, and that of 


A regular transmission of currents from the ' electrifying the ink contained in the siphon, m. To effect 
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the latter, it puts in motion a miniature Holtz machine, and 
the flow of electricity produced by this, finding no other pass 
age to the earth than that through the tube, ~, causes a 
flow of ink from the reservoir, m, through the siphon. It 
is not necessary, then, that the point of the siphon should 
touch the paper band, 0; they are therefore some millime 
ters apart, and the ink is ejected upon the paper in a suc 
cession of fine dots, forming a continuous line. The width 
of the paper band does not exceed seven-tenths of an inch. 

Fig. 2 shows the arrangement employed in transmitting 
submarine messages by the siphon recorder. It will be seen 
that the current from the battery is not sent directly into 
the line. The idea of interposing condensers is due to Mr 
Varley. These consist of a large number of alternate sheets 
of tin foil and paraffined paper, or mica, interleaved, and 
connected as in the condensers of the Ruhmkorff coil. The 
line, L, is attached to the insulated armatures, N and x, of 
two large condensers. At the transmitting station the second 
armature is attached to a key, K, which allows it to com- 
municate with the battery, C Z, or with the earth, E. At 
the receiving station the second armature of the condenser is 
connected with the earth through the medium of the coil, R, 
of the siphon recorder. On pressing the key, K, M is con- 
nected with the positive pole, N becomes negative by in- 
duction, and a current is established from N to n, and x 
becomes positive and m negative by induction; and, to 
effect this change, a current of short duration is established 
from m to the earth, E, through the coil, R, making the de- 
sired signal in a certain direction. The current begins 
abruptly, has little intensity, and afterwards becomes gradu 
ally weak. Its weakening may be hastened by releasing the 
key and connecting M with the earth by the contact, K. A 
negative signal is sent by connecting M with the zene instead 
of the copper of the battery. There is then set up in the 
line, not a current properly so called, but only a series of in 
duced currents produced by the charge from the condensers 
in one direction or another, and these induced currents are 
shown by a series of impulses in one direction or another 
which are communicated to the bobbin of the siphon re- 
corder. The transmission of currents alternately in an oppo- 
site direction is effected by the aid of a double key not 
shown in Fig. 2. Owing to Mr. Varley’s arrangement, the 
current received by the instrument, R, never increases be- 
yond that which produces the first signal; the swing of the 
bobbin is then limited, and this also allows of the limiting 
of the width of the paper band. Fig. 3 represents the con- 
ventional alphabet employed, and Fig 4, a message sent by 
the condenser and siphon recorder. The speed of transmis- 
sion in a transatlantic cable, or one of equal length, either 
with the mirror galvanometer or the siphon recorder, varies 
between fourteen and eighteen words per minute. 

It remains for us to say a few words about the duplex ar- 
rangement, which, for a few years past, has enabled the 
working capacity of submarine cables to be doubled. The 
ordinary duplex arrangement for sending telegrams simulta- 
neously over the same wire in opposite directions works per- 
fectly on short lines; but, for longer ones, owing to the 
static capacity of the cable, induction, etc., several difficul 
ties supervene, and in submarine cables these difficulties are 
still further increased by the great length and the nature of 
the conductor. After long researches and numerous ex 
periments by Messrs. Varley, De Sauty, Taylor, and Muir- 
head, a solution of the problem has been effected. The 
cable from Aden to Bombay, provided with the duplex sys- 
tem of Muirhead, is about 2,230 miles long. By using the 
Thomson siphon recorder as a receiver at the termini, each 
station can transmit a hundred letters per minute, or a total 
of forty to forty-five words per minute. The capacity of 
the cable is thus more than doubled, because the loss of time 
caused by signaling, and changes of communication accord 
ing as the station was to send or receive, is avoided. With 
a duplex the cable is a/ways ready to receive or transmit. 
From these remarks it will be seen that the mirror galvano 
meter, the siphon recorder, and the duplex arrangement 
constitute three inventions without which submarine teie- 
graphy would have been unable to render service on long 
lines. 


APPARATUS FOR THE DETECTION OF FIRE- 
DAMP IN MINES. 


THE dangers connected with the presence of carbureted 
hydrogen in the coal pits are probably known to all our 
readers. This gas, which the miners call fire-damp, when 
mixed with atmospheric air in certain proportions, will ex 
plode at the approach of light, suddenly and with violent 
detonation, producing frequently horrible disasters. These 
terrible explosions can be partially prevented by using 
Davy’s safety lamp, which has been somewhat modified since 
it was invented by the great English chemist, but, neverthe- 
less, they occur very often, and it is an act of great merit for 
Mr. Coquillon, Prof. of Physics of Charleville Lyceum, in 
France, to have invented an apparatus which is specially 
adapted for the analysis of the atmosphere in mines, and for 
the quick detection of the quantity of carbureted hydrogen 
present. The gas is measured over water in a graduated 
tube. The mechanism for the displacement of the gas in the 
apparatus is perfectly analogous to the apparatus of Mr. Or- 
sat (for the analysis of gas). It has the same sort of water 
bottle, which has on the lower end a tubulature connected 
with a rubber tube, which establishes a communication with 
the measuring tube. (The gas may either be introduced into 
the apparatus in the mine itself, or brought into communica- 
tion with the tube previously filled with water, which has 
served for collecting the sample of air in the interior of the 
mine.) 

For the reason that no matter isknown which is capable of 
absorbing the carbureted hydrogen gas at an ordinary tem- 
perature, the apparatus is furnished on one side with a reser- 
voir containing aspiral of palladium wire. This wire is ren- 
dered incandescent by the passage of an electric current 
which is produced by means of a small battery. When the 
gus is measured it is made to pass several times around the 
incandescent spiral and combustion without detonation takes 
place, while at the expense of the oxygen contained in the 
analyzed sample of the atmosphere carbonic acid and water 
is formed. It is well known that a volume of carbureted 
hydrogen, for its complete combustion, and for the formation 
of an equal volume of carbonic acid, needs a volume of oxy- 
gen, which is double of that which it contained previously; 
upon this property the calculation of the amount of carbur- 
eted hydrogen present is based. The half of the absorption, 
or of the diminution of volume which follows the combus- 
tion, indicates the amount of fire damp. 

The measuring tube is so graduated that the quantity of 
fire damp can be read off without correction, and the indica 
tion is exact to 0°01 of its volume. The following is an ex- 
planation of the single parts of the apparatus which is rep- 





‘resented in our illustration, Figs. 3 and 4: 
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Fig. 3 shows the 
Mohr’s forceps for burettes. A A, a vertical board mounted 
upon a table to which the tubes of the apparatus are fasten- 
a B, glass tube for se sample of air in the mine, 
its lower part being immersed into } 
CC, measuring tube whose lower and thinner part is grad- | 
uated, and whose upper part communicates by means of a| 
tubulature with a horizontal capillary tube, D E F This | 
capillary tube is bent at its extreme ends, and is connected 
with the tube, B, by means of a piece of rubber tube; it is 
also furnished with two glass taps, 1 and 2, which are situ 
ated on the right and left sides of the measuring tube, C and 
C!, E represents a swelling of the capillary tube, D E F, 
and is an opening which can be closed by a special stopper, 
G. ‘This stopper is made of India-rubber, and is pierced by 
two pieces of copper wire, which are the electrodes of the 
above-mentioned battery. These electrodes are connected 
inside of the cavity, E, by the spiral of palladium wire. H 
is a Mohr’s forceps, which serves to press the piece of rub- 








| 


leaned of late years, as well as some account of the earlier 
Giegnvevien. 
If we put some common paraffin oil, or a solution of sul- 


a glass filled with water. | phate of quinine, into a glass tube or other suitable vessel, 


and then look through it, the liquid will appear quite color. 
less; but if we allow the light to fall upon it, and then view 
it at a little distance and at acertain angle, some parts of the 
liquid will present a delicate sky-blue tinge. The effect in 
the case of quinine is heightened if the source of light is 
burning magnesium wire. 

The large number of substances belonging to this class 
are termed fluorescent bodies, because they exhibit phe- 
nomena similar to the examples above given. The term 
itself, however, was suggested to Prof. Stokes by a particu 
lar kind of fluor-spar which shows this property. 

Again, if we cause a room to be darkened, and allow -—_ 
blue light (¢. e., by covering a hole in a window shutter with 
cobalt-blue glass) to fall upon a glass vessel filled with water 
which has been standing some minutes, on floating a strip 
of horse-chestnut bark upon its surface, in a few moments 
a stream of bluish-gray fluid (zsculin) will be seen slowly 
descending from the bark, hanging, in fact, like a bunch of 
barnacles from an old ocean waif. Or if, under the same 
arrangement of light, or by using even more powerful ab- 
sorbents of the ordinary rays (such as a solution of ammonio- 
sulphate of copper or one of chromate of potash), we look at a 
piece of what is commonly termed canary glass—#. e., glass 
colored with an oxide of the metal uranium—it will be seen 
to glow, as it were, with rich greenish yellow rays, just as 
though it were itself a source of light; or if we take a solu 
tion of a uranium salt (the normal acetate) the phenomena 
are very striking when examined under the same conditions, 
and still more so by the electric light. But the salts of 
aniline—a substance which is the parent, so to speak, of 


mauve, magenta, and other brilliant colors—are similarly | 


rich in exhibiting these effects. 

A very beautiful experiment may be performed with the 
aniline red ink now so commonly in use. It affords, at one 
and the same time, an admirable illustration of Prof. Tom- 
linson’s submersion figures and of the phenomena under 
consideration. If we take a long cylindrical glass vessel, or 
one with parallel sides, fill it with water, which is allowed 
to settle, and then gently deliver a drop of the fluid to the 
surface, the drop begins to contract, and slowly from its 
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APPARATUS FOR THE DETECTION OF FIRE- 
DAMP IN MINES. 


ber tube together when the communication between the | 
tube, B, and the rest of the apparatus has to be interrupted. 

I is a bottle filled with water, connected at the lower end by 

means of a rubber tube with the lower end of the measuring 

tube, C C*. According to the raising or lowering of this | 
bottle the pressure can be regulated at will. Jis a test tube 

into which the lower end of the elbow, F, is immersed. The 

gas is measured when the water level in the tube, I, and the 

measuring tube, C, C!, are equal. For the purpose of meas- 

uring, the tap 1 has to be kept closed while the tap 2 has to 

be opened, thus permitting the mixture of the air and the 

carbureted hydrogen to occupy the space, C, CEJ. After 

this is done an electric current is led through the palladium 

spiral, which is heated to a red heat, and by moving up and 

down the bottle, I, the gas is made to pass the spiral several 

times, thus producing a complete combustion of the fire 

damp at the expense of the oxygen contained in the air 

present. 
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THE PHENOMENA OF FLUORESCENCE. 
By Epwarp Ratrensury Hopeées. 





Now and then it happens that Dame Nature ‘lets the 
cat out of the bag,” or, to speak more philosophically, she 
reveals some hitherto unnoticed and unknown fact or phe- 
nomenon which takes us by surprise. 

The exhibition of this to the young or old, the learned or | 
unlettered, is invariably followed by the ejaculation—How 
beautiful! how wonderful! No matter how diversified our 
habits, gifts, or tastes, we feel a common interest in the 
thing, and mutually share the sentiment of pleasurable 
surprise. We think it may fairly be said that the move- 
ment of a comet through space, or the motions of a 
creosote drop upon a water surface, are alike equally worthy | 
of our attention and our thought; for He who made the 
glowing gases of the one also formed the oily particles of 
the other, and fully intends us to augment our knowledge 
and exercise our reasoning faculty as much by a careful 
contemplation of these as of other phenomena. By this 
delightful mental exercise we insensibly learn to observe 
and reflect at one and the same time, in consequence of | 
being brought into direct contact with what a great leader 
in science has aptly termed ‘* objective realities.” From an 
abstract point of view there is a curious correlation to be 
found in the examples just given. The astronomer makes 
his calculations upon the vast elliptical orbit of the former, 
while the physicist makes mathematics explain the fitful 
gyrations of the latter. And we might pursue the analogy 
still further were it necessary. 

While candidly admitting that much is being done to 
popularize the facts of physical science, it is surely justifi- 
able to ask that the rationale of many of its doctrines should 
also be made sufficiently simple as to find ready access to 
minds of ordinary capacity. To take any material object 
and detail its various known properties in plain language is 
by no means difficult; but to describe the various known 
laws which govern its character is, on the other hand, not 
an easy task, for at this point we travel out of the region of 
the material into that of the immaterial. In other words, 
we move away from the domain of the concrete and enter 
the kingdom of the abstract. 

The bodily eye looks at the material, and then the mental 

one looks at the immaterial or invisible, and sees how in- 
separably connected is matter with force. 
_ These observations may well apply to the remarkably 
interesting phenomeva of fluorescence, or ‘internal dis- 
persion,” for such are the terms given to the modifying effect 
produced by certain chemical substances upon a particular 
Kind of light-energy which may be made to fall upon them 
The phenomena appear to have beer first observed in 1838, 
by Sir D. Brewster, in an alcoholic solution of the green 
coloring matter of leaves. 

About ten years later Sir John Herschel made further ob- 
servations, and subsequently published a paper on the sub- | 
ject in the “Philosophical Transactions” for 1845. Since 
then Prof. Stokes, of Cambridge, and other observers in 
England and on the continent have been making further re- 
searches in fluorescence. 

Without detailing the history of the investigations con- 
nected with the subject, we give our readers some of the! 





center descends in the form of a tube; the denser parts of 
the coloring matter presently form a thick circular rim at 
the end of the tube—but this is only for a moment, for a 


wavy edge appears upon this rim, then expands into a tri- | 


angular parachute with a thickened edge, and from the 


extremity of each corner two or three smaller tubes descend; | 


these in like manner pass through the same phases as the 
parent stem or tube. When this beautiful figure is viewed 
by transmitted light it exhibits the ordinary bright red 
color; but when placed against a very dark background, 
and looked at from a little distance and at an angle, it is 
seen to be of a brilliant green,* very like a curious sea- 
weed serenely floating ina summer sea. Viewed vertically 


it presents a most sinrular shape, and glows with a fine golden | 


Chloropbyl, the green coloring matter of leaves 
re- 


tinge. 
before mentioned (those of the nettle are preferred) by 


flected light is bright green; but when a beam of white light | 


concentrated by a lens is sent through it, the path of the beam 
is of a blood-red hue. 
Crude resin oil, which is almost opaque, presents a deli- 


cate sky-blue fluorescence at its surface and the side opposite | 


the light. One investigator has shown that some coloring 


matters obtained from different woods, which, though soluble | 


in alcohol, alkaline solutions, or in alum, and not in this: 
way sensitive, are very brilliantly fluorescent when dissolved 
in castor oil; the most marked among them is camwood; in 
this medium it shows a strong apple-green fluorescence. 
When paper is written upon with a tincture of stramonium 
seeds the characters are quite invisible by ordinary light, but 


|appear self-luminous when exposed to highly refrangible 


rays, such as those given out by burning sulphur in oxygen. 

Fluoraniline (obtained by acting upon aniline with chloride 
of mercury) is said to be one of the most powerful fluorescent 
bodies at present known. 

The tinctures of several vegetable substances have a 
marked effect on light in this way: that of stramonium 
gives a pale but lively green fluorescence; guaiacum, a beauti- 
ful violet color; turmeric, a greenish tint. Two artificial 


‘coloring matters, fluorescein and eosin, exhibit this pro- 


perty in a truly remarkable manner; but the effect is most 
brilliant in the green and blue portions of the spectrum 
(¢. e., the rainbow band of color obtained by decomposing 
light by a prism). 

A decoction of madder in a solution of alum shows a high 
degree of sensibility; it displays a copious yellow light. A 
weak solution of archil, which is red or purplish by trans- 
mitted light, gives a somber green fluorescence. 

But Stokes found that the electric light (from carbon- 
points) gave a spectrum, by the aid of a train of quartz 
prisms, which was more than six times the length of the 
ordinary spectrum. This light is, in fact, very rich in what 


are called the highly refrangible rays, and, moreover, its | 


effect on fluorescent bodies was strikingly beautiful, and 
especially in the case of uranium glass. 


As to the explanation of these phenomena, physicists are | 


still somewhat at variance. But the experimental researches 
and elaborate reasoning of Prof. Stokes, who is at present 


the chief investigator in this department of inquiry, led him | 


to the conclusion that beyond the visible spectrum there are 
certain rays which ordinarily are not sensible to the eye, 


but when these highly refrangible or much-drawn-apart rays | 


are allowed to fall upon certain substances the molecules of 
these substances are made to vibrate in slower periods than 
the exciting rays, these molecular vibrations react on the 
ether, and consequently the rays on emerging (é. ¢., on re- 
flection) are hindered in their course and lowered in their 


refrangibility, that on being thus reflected they are brought | 
within the range of vision; that is to say, if a ray of white | 


light be made to traverse a prism, all those rays which go 


to make up the beam of white hght, instead of passing | 


through and being bent at the ordinary angle of simple 
reflection, are spread out like a fan; the degree of divergence 
from the line of simple reflection represents the amount of 
refraction. The difference in degrees of refraction constitutes 
the difference between one color and another, and one shade 
of color from that which is akin to it. 

That some rays are bent at a more acute angle than 
others is only another way of saying that they are more 
spread apart, dispersed, or more refrangible than others, 
For example, the yellow part of the spectrum consists of 
more refrangible rays than the red, and the violet than the 





* The brilliancy of color, of course, depends on the amount of diffused 


daylight. The effects in each case are best seen on a bright day. 








complete apparatus. Fig. 4 represents| more interesting and remarkable facts which have been | green, and so on. But beyond each end of this rainbow 


| band, or visible spectrum, there are the invisible rays. 
Those at the violet end are of very high refrangibility, and 
‘their motion as ether waves is also of very quick periods, 
| while those beyond the red end are of low refrangibility and 
|of comparatively slow undulatory periods. Now inasmuch 
las ordinary white light, or even diffused daylight, contains 
| within itself those other highly refrangible rays, as well as 
| those which are visible, it follows that when this light falls 
on a fluorescent body the substance absorbs or quenches 
| those rays, and gives back rays which are of slower periods. 
| This, then, is a kind of ive ton; consequently 
those highly refrangible rays which, as it were, survive, in 
| the course of their egress are evidently retarded within the 
molecules of the sensitive substance, to which molecules 
they impart their motion; these in their turn and by their 
movements excite or react upon the ether, and cause it to 
vibrate in waves of slower periods than the incident waves, 
which latter may be of any degree of refrangibility, it is 
very difficult to account for the phenomena otherwise. 
Moreover, it was found that if the incident light was polar- 
ized, the fluorescent rays from this source showed no traces 
of polarization; they are, in fact, always unpolarized. 
Fluorescent rays were also found to be totally incapable of 
producing the same effect in a like sensitive body, And 
here it must be remarked that Prof. Stokes’ original paper 
on the subject, entitled ‘‘On the Change of Refrangibility 
of Light” (‘* Phil. Trans.,” 1852), furnishes one of the finest 
examples of inductive reasoning to be found in the literature 
of physical science. However, it must be borne in mind 
that some investigators are not satisfied with Stokes’ theory, 
and especially when he laid it down as a law that the light 
emerging from a fluorescent body under excitation is always 
of lower refrangibility than the incident rays. 

Thus Prof. Angstrim, while agreeing with Stokes in some 

respects, considers that the molecular motions of the sensi- 

| tive substance, on the contrary, by acting onthe luminiferous 
|ether, originate rays of higher refrangibility, the analogy to 
which might be, for example, as a higher octave in musical 
|sounds, But this is considered by another authority as 
amounting to negative fluorescence. 

M. W. Eisenlobr is of opinion that the phenomena are 
caused by the interference of the bluish violet and the ultra 
violet rays, which, it is argued, would give rise to rays of 
lesser refrangibility, in the same way as ‘‘combination 
tones ” are of a lower pitch than the tones taken separately. 
But Prof. Bohn considers that according to this opinion 
fluorescence could never be seen in a spectrum that was 
pure, because *‘ there rays of only one degree of refrangibility 
are to be found at the same place.” 

Prof. Lommel combines the theories of Stokes and Eisen- 
lohr, but is of opinion that he bas discovered a series of 
substances (anthracen blue among others) which do not obey 
Stokes’ law—#. ¢., that a body in the act of fluorescence 
never emits rays which exceed the refrangibility of the in- 
cident or exciting rays. 

The results of Lommel’s researches, it was reported, were 
corroborated by Brunner (of Prague) and Lubasch (of Ber- 
lin). But Hagenbach, the author of some very accurate 
studies of the phenomena, could not arrive at Lommel’s re- 
sults. M. Lamansky, however, after repeating the experi- 
mental work of his contemporaries, announced last year that, 
notwithstanding the facts and arguments adduced by Eisen- 
|lohr and others, be bad nevertheless fully confirmed the 
| validity of Stokes’ law. This he accomplished by devising 
a means of measuring the difference between the incident or 
exciting rays and those simultaneously emitted by the sub- 
stance under excitation—4. ¢., the fluorescent rays. This he 
ingeniously effected in the following way: Reflecting the 
solar rays by a heliostat, and concentrating them upon a 
narrow slit by the aid of an achromatic lens, he then placed 
two flint glass prisms behind the slit and another achromatic 
lens, the latter being put at twice its focal distance from the 
slit. By this arrangement he obtained a spectrum of such 
purity that the chief lines were rendered visible. The spec- 
trum was then thrown on the side of a box provided with a 
movable slit capable of adjustment to the several parts of 
the spectrum, and also provided with a means of widening 
| or narrowing as might be required. Through this slit cer- 

tain rays of the spectrum, which had been previously made 

to pass through a flint glass prism, entered the box, within 

which was a vessel full of fluorescent liquid; then by the 
aid of a reflecting prism these perfectly homogeneous rays 
| were directed upon the liquid. An achromatic Jens was then 
| placed between the surface of the fluid and the slit; a colored 

image of the slit upon the liquid surface was thus produced. 

With another reflecting prism the fluorescent fight was 
| directed into the slit of the collimator of a Brunner’s spec- 

trometer, On looking through the instrument two colored 
| images appeared in the field of view; one was the fluorescent 
| light, and the other that reflected ee at the surface of 
| the fluid. Nothing more then remained to be done than 
simply to measure the minimum deviation of these two 

images. Each of the experimental measurements showed 

invariably ‘‘ that the fluorescent substance has a lower re- 
| frangibility than the incident light.” 

Quite recently, however, Hagenbach has announced ‘that 
after a prolonged investigation he has fully come to the con- 
clusion that at present there exists no reason for rejecting 
the law of Stokes, and, moreover, that Lommel’s classifica- 
| tion of fluorescent bodies is not based upon any essential 
difference in their behavior. 

But the question as to the practical utility of these dis- 
coveries naturally arises. Science has a satisfactory reply. 
When each of these fluorescent bodies are examined with 
the spectroscope they exhibit well-marked and characteristic 
absorption bands or dark spaces; consequently we have bere 
a most subtle means of detecting their presence in a mixed 
| solution or in a free state. Not only so, but Prof. Stokes 

has pointed out that if, on examining a solution in a pure 
| spectrum, ‘‘ we find the fluorescence taking a fresh start 
with a different color, we may be almost certain that we have 
to do with a mixture of two different fluorescent substan 
| the presence of which is thus revealed without any chemieal 
process.” 

Nearly two years ago, however, a most singular inquiry 
was brought to a satisfactory issue by the aid of fluores- 
cence. It was long a question whether or not the head 
waters of the Danube found their way through subterranean 

assages into the Aach. The problem was thus solved: 10 
kilos (about 22 Jb.) of fluorescein were poured into the first 
named river, and three days afterward a splendid green 
coloration with golden reflections (7. ¢., its fluorescent effect) 
was quite distinct in the waters of the Aach. It was esti- 
mated that in this way 200 millions of liters of water were 
colored by the presence of this substance. Doubtless science 
will apply these beautiful phenomena to other and even 

ter ends than those which have yet been attained — 
lournal of Science. 
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CHLOROZONE. 


From reliable information on the effect and results of this 
article, recently improved in a remarkable degree here, it 
appears that it really supersedes chloride of lime in qualit 
and economy, especially on goods of a certain value, such 
as calico, spool-thread, hosiery, fine twine, shoe thread, 
linen fabrics, jute goods, etc. 

The total absence of deterioration in the texture, even the 
most <lelicate—when properly bandled—is an established 
fact. It is also admitted that the printing and dyeing ap- 
slied on fabrics thus bleached acquire a positive superiority 
in brightness and fastness. The finishing of the goods seems 
also to gain by it some decided advantages, from the fact 
that one of the characteristics of chlorozone is to impart 
softness and gloss to the fiber. 

The suppression of acids is another good point in favor 
of the improved article. Every manufacturer suffers more 
or less directly from the latent destructiveness and oxida- 
tion left in goods treated by chloride of lime and acid. 
This reform contains in itself an important item of econ- 
omy, not only in the corrosive material itself, but in the 
subsequent handlings and washings it necessitates. Con- 
sidering also the cost, inconvenience, and labor, rooms and 
utensils required by ihe use of chloride of lime with acids, 
compared with the easy, simple, and clean process of chlo- 
rozone in carboy, there must be notable savings all over, 
hosides the plus value of the superior results. On the face 
of the facts known by new experiments there seems to be 
no doubt in the ultimate adoption of this new method over 
the old and crude process of bleaching by a direct contact 
with lime and acid, 

The principles trom which chlorozone is produced are sci- 
entifically correct and chemically true. Ozone, as every- 
body can verify in any dictionary or chemistry book, is an 
essential part of the natural oxygen acting on the globe as 
a providential purifier and bleacher. It bleaches, naturally, 
vegetable color and discolors dyed goods exposed to the 
air in combination with the sun’s rays, 

It converts indigo into a colorless isatin, This fact per- 
mits any one to verify the identity of chlorozone as a genu- 
ine product. A drop of chlorozone on a drop of indigo so- 
lution will turn this colofless. Another fact proving that 
it bas no relation with chloride of lime is, that soap will 
amalgamate with chlorozone, while it will not with chloride 
of lime, which curdles and decomposes it in granulation 
In this respect, a new application of chlorozone is going on 
in New York. Laundries and families are using it to wash 
and bleach at the same time, én cold water and without soap. 

While European scientists generally keep their discove- 
ries in the inaccessible spheres of high sciences, American 
chemists bring theirs down to popular utilization and bene- 
tits. This practical and sensible method is receiving a new 
application by chlorozone, which is making its way in in- 
dustries and households of all classes of America, by turn- 
ing itinto individual uses. It washes clotbes faster and 
cheaper than any soap known, and acts most beneficially as 
a disinfectant and purifier of the atmosphere in houses, 
witbout the inconvenience of an offensive smell, as carbolic 
acid or lime. 

There are several methods of forming ozone; one of the 
easiest consists in transmitting a succession of electric sparks 
into dry oxygen. It is so produced in Europe for medical 
uses, especially in cases of epidemic diseases, cholera, mala- 
rial fever, and other affections produced bytfoulness of the air. 
It has been observed that yellow fever is due to an insuffi- 
ciency of ozone in the atmosphere during the fermenting 
heat of summer. Therefore, factories and houses may be 
sanitarily benetited by the use of chlorozone. 

The great difficulty of producing ozone in a tangible and 
cheap form has been removed by the patented process on 
which is based the manufacture of chlorozone. The prin- 
ciple of this production at a cheap cost rests on the fact 
that the ozone of nature has a great affinity with certain 
oxygenated gas, This being generated in combination with 
a current of air, the ozone is absorbed and incorporated in 
a prepared solution, which keeps it stable until it comes in 
contact with any vegetable material, on which it precipi- 
tates with an extraordinary energy. This remarkable sci- 
entific fact is accomplished through a perfect but compli- 
cated system of generators, retorts, purifiers, and con- 
densers, working successtully in New York after long and 
expensive studies, besides the price of $30,000 paid for the 
original patent.— Textile Colorist. 


DETECTION OF INKS.* 
By W. Tomson, F.R.S.E. 


Setpom is it supposed that a common substance such as 
the ink used in writing a letter or document has any special 
individuality about it. All ordinary inks are black, or 
nearly so, yet it is conceivable that the name and address of 
the writer of an anonymous letter may, under a given com- 
bination of circumstances, be contained within the black 
fluid with which the letter was written. Some years ago 
the information obtainable by the examination of the ink 
on papers or documents would probably have been compara- 
tively insignificant, owing to the fact that the number of 
different kinds of ink in the market at that time would be 
small, and the modes of preparation of the ink simple, and 
the materials used not specially subject to variation. At the 
present day, however, a large number of different articles, 
many of which are subject to variation, are employed in 
the manufacture of ink, and a large number of different 
inks are in general use; and from these reasons the testi- 
mony capable of being obtained by the chemical examina- 
tion of the ink on letters or documents at the present time 
may, in some Cases, prove to be of the greatest importance. 

The reagents which I have found to act best in the test- 
ing of the ink on papers are nine, viz. : 

1. Dilute sulphuric acid. 

. Strong hydrochloric acid. 

Slightly diluted nitric acid 

. Sulphurous acid. 

. Caustic soda solution. 

. Cold saturated solution of oxalic acid. 
. Solution of bleaching powder. 

. Solution of protochloride of tin. 

. Solution of perchloride of tin. 





wm Co 20 


The method which I have adopted in applying these re- 
agents is to moisten one or more strokes or Jetters of the 
writing with each reagent, and then to absorb by blotting- 
paper the excess of fluid a few seconds afterwards. 

y thus treating the ink on different envelopes lately sent 
to me, I find they give very diverse results: with sulphuric 
acid, for instance, the black colors of the different inks are 





* Read before the Manchester Philosophical Society 


changed, in some to bright crimson, in others to deep red, 
while some become blue, green, violet, and gray of differ- 
ent sbades, and some remain practically unaltered; and 
when, as sometimes happens, the same, or nearly the same, 
colors are produced in two different inks by one reagent, the 
colors produced by another are ye different, thus showing 
clearly that the letters were not written by the same inks. 

The same kind of ink, sold by the same maker, but made 
at different times, also varies more or less in its behavior 
with the reagents, as shown by the comparisons of three 
samples of Lyon’s ink, sold in small penny bottles, which 
were bought at different places. 

Differences between inks which give nearly the same re- 
actions may sometimes be observed by noticing the lengths 
of time which the reagents require to bring about the ulti- 
mate changes, and by the shades of color through which 
the ink passes after applying each reagent. Changes also 
continue to go on gradually for days and weeks after the 
reagents have been applied. The colors and shades of the 
same color can be much more distinctly seen by the aid of 
a good pocket lens. 

t is evident that if two persons use ink made by the same 
maker, at the same time, the reactions would be precisely | 
similar; but it is easy to understand that, after such ink has 
been in use for some time, owing to the different habits of | 
the users, each may acquire a distinct individuality. One, 
for instance, nay have been more exposed to the air or di- | 
rect sunlight than the other, and some of the direct coloring 
matters present may thus have been more or less altered or 
destroyed. One person may have a habit of leaving his 
steel pen in the fluid, so that some of the iron may be dis- 
solved, thus altering the character of the ink, while the 
other may not do so, or may employ a quill in writing. 
Again, some persons may allow their inks to dry upto a 
certain extent, and then add to them any fluid which may 
be at hand, such as tea, coffee, wine, beer, water, etc., each 
of which would alter the character of the writing fluid, 
while others may use mixtures of two or more different 
inks in different and characteristic proportions. One can, 
therefore, understand that many persons may have in their 
ink bottles fluids which are so peculiar in chemical compo- 
sition that they may have as much individuality about 
them, when treated with reagents, as the faces of their own- 
ers. I have tested the same ink on different kinds of paper, 
and the resulting shades of color produced were identical in 
each case. 

To make use of this mode of investigation it would be 
necessary to get the ink or inks used by a suspected per- 
son, or preferably some writing made by him at or about 
the same time as any letter or document in question, and 
test the two side by side with each other. The resulting 
shades of colors may agree precisely, and may thus tell 
strongly against the suspected person, or they may differ 
very much, and so point towards exonerating him. 

A case lately occurred in which the expert, M. Chabot, 
was called, and gave evidence to the effect that the hand- 
writing in a certain libelous letter was that of the person 
who was indicted as the writer of it. As a witness for the 
defense another person came forward and swore that he was | 
the writer of the letter in question, and on that evidence the | 
case was dismissed. One can, however, under some cir- | 
cumstances, understand that a suspicion of such a witness | 
having perjured himself may be justifiable, and such a sus- | 
picion may possibly be removed from an innocent person | 
by his producing for chemical examination a paper writ- | 
ten about the same time and with the same ink as that) 
said to have been used in writing the letter in question. 

I have arranged on two sheets of paper the writings on| 
envelopes of fifty different persons lately sent to me. One | 
sheet contains twenty-four, written in Manchester and the! 
suburbs, and the other contains twenty-six, from London | 
and the provinces; and from a minute inspection of these | 
it will be observed that most of them are very different | 
from each other, while no two give exactly similar shades 
of color with all the different reagents. 

——SS== 
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OTHER SUBSTANCES CONTAINING | 
SMALL QUANTITIES OF PHOSPHATE OF LIME. | 


By C. H. Autuprep, F.C.S. 


Havine during the summer been making some investiga- | 
tions upon the decomposition of mineral and other phos- | 
phates of lime, the following results may be of interest. | 
In trying nearly all the reagents capable of dissolving | 
8CaOP,0, I used a solution of SO, in water. This, as is! 

| well known, although it readily dissolves an artificially | 
precipitated 3CaOP,QOy, does not so easily dissolve a mineral | 
phost-hate which is intimately mixed with SiO,, CaO., Fess, | 
CaSQ,, etc,, especially if it is an artificial product which has} 
been heated or fused; and if the solution is warmed to assist | 
decomposition, of course the SO, is driven off, and any | 
phosphate of lime which had been taken up is precipitated | 
as a bisulphited phosphate of lime, which remains insoluble, | 
mixed with the material under treatment. Thus SO, can- 
not be practically employed in this manner. To prevent 
the occurrence of this difficulty I tried the following plan: | 
The material employed was a refuse product containing | 
about 22 per cent of 3CaOP,O,, 12 per cent of Fe,O, and | 
Fe,O,, and the remainder consisting of CaO, SiO,, MgO, ete. | 
This was finely ground, and placed in a small boiler lined | 
with lead, fitted with a hot-water jacket. It was then nearly 
filled with a saturated solution of SO, in water. The boiler | 
was then firmly closed up, and the whole heated until the | 
water in the outer jacket (which was not under pressure) 
boiled, and kept at this temperature for five or six hours;| 
it was then allowed to cool, and the contents filtered. The | 
filtrate contained a large amount, nearly the whole (buta 
(juantitative experiment was not made), of the 3Ca0+P,0,, 
and only a small amount of iron. The former can be 
precipitated cither by adding CaQ, or, better, by boiling, | 
when it is precipitated in a fine white powder as a nearly 
pure bisulphited phosphate of lime, which has a high value 
as a fertilizer. In putting this process into practical appli- 
cation it would only be necessary to have two boilers lined 
with lead or other suitable metal. Into the first (A) is 
charged the phosphatic material, and the solution of SO, 
| then heated, but by means of a water-jacket, up to 100° C., 
| when there will a pressure of about 20 to 30 Ib. per 
square inch. After being kept at this temperature for, say, 
six hours, a tap is opened near the bottom, connected with 
a pipe, which leads to the boiler, B, which should be placed 
on a lower level than A. When this is filled with the liquor 
it is boiled, the expelled SO, being led off from an escape 
pipe, which will conduct the gas into cold water, where it 
|may be re-absorbed, and the solution be used for the treat- 
| ment of a fresh batch of raw material. The liquor and 
precipitated bisulphited phosphate of lime in the boiler B 





can be run off into settling tanks, when the phosphate can 
be filtered, pressed, and dried. In this process the SO, 
would to a great extent be recovered, the only loss being 
that combined with the phosphate of lime and the loss from 
leakage. To make up these losses, for the supply of SO, 
I propose preparing it from pyrites, sulphur, or H,SO, and 
coke. 

The adoption of this process offers an economical means 
of treating many stbstances containing 3CaO,P,0, in 
quantities too small to pay for treatment by acids, and 
especially for localities where large deposits of phosphates 
occur, but too poor to pay for transit in their natural state. 
—Chemical News, 


ON THE LIQUEFACTION OF OZONE, AND ON ITS 
COLOR IN THE GASEOUS STATE. 


By MM. P. HavTerevr..e and J. CHaprvts. 


OzonE, as commonly prepared, possesses in oxygen so 
small a tension, 58 mm. at most, that its physical pro 
perties are scarcely known and distinguished from those of 
oxygen. We know the difficulties which M. Soret has so 
skillfully overcome in determining the density of ozone by 
operating upon oxygen slightly ozonized. 

Among the physical constants of this body its formation- 
heat has been accurately determined by M. Berthelot, not- 
withstanding the degree of dilution in which it occurs when 
issuing from the effluve apparatus. The preparation of a 
mixture very rich in ozone is the first condition to be ful- 
filled in order to acquire new notions concerning this curi- 
ous substance. We have formerly established that the 
isomeric transformation of oxygen submitted to the electric 
effluve follows simple laws, and that the proportion of ozone 
increases very little with the pressure for each temperature, 
while it is quintupled in passing from 20° to—55°. If with- 
drawn from the action of the electric discharges the mixture 
of ozone and oxygen ceases to be a homogeneous system in 
equilibrium. Nevertheless the mixture remains without 
appreciable alteration during the whole time that a constant 
temperature is maintained, operating below 0°. This rela- 
tive stability of ozone has enabled us to compress the mix- 
ture, and to obtain tensions of ozone of several atmospheres. 

As it is necessary to prepare the ozone designed for these 
experiments at the highest tension possible, oxygen must be 
ozonized at a very low temperature. Consequently it is 
kept for a quarter of an hour in an apparatus for alternative 
discharges, the slender concentric glass tubes of which are 
plunged in methyl-chloride; then :t is caused to pass into 
the cylinder terminated by a capillary tube of Cailletet’s 
apparatus, ‘This reservoir, of about 60c.c. capacity, origi- 
nally a vacuum, and kept at —23°, cannot de filled at once 
under a pressure bordering upon 760 mm., and is rapidly 


| connected 5 times in succession with the effluve apparatus, 
the capacity of which cannot exceed 20 c.c. 


In an hour 
and a quarter we succeed by this means in filling the cylin- 
der with a mixture of oxygen and ozone very rich in the 
latter gas. 

The cylinder is then taken out of the methyl-chloride, 
and separated from the effluve apparatus by a stroke of the 
file; the gas which it contains is slowly driven back by 
means of mercury cooled down to 0° into the capillary tube, 
which is kept at —23°. 

The mercury which transmits the action of the hydraulic 
press does not impoverish the gaseous mixture as rapidly 
as might be apprehended; there is formed on the surface 
of the metal a solid varnish, which rapidly limits the action; 
the heating of the gas during compression is more to be 
feared. Notwithstanding these difficulties we succeed in 
increasing the tension of the ozone in a very high proportion. 
From the first strokes of the piston the capillary tube be- 
comes a sky-blue. This coloration becomes more marked 
in proportion as the volume of the gas is reduced, and if the 
tension of the gas is brought by compression to several 
atmospheres the gas is an indigo blue, and the meniscus 
of mercury, seen through the gas, a steel blue. The blue 
color of the gas becomes less intense, and the mercury re- 
sumes its ordinary metallic aspect when the tension of the 
ozone is diminished. 

The above mixture contains enough ozone to permit the 
observation of a dense white mist at the moment of release 
after a compression of 75 atmospheres. It is therefore not 
necessary to compress ozonized oxygen as much as pure 
oxygen (300 atmos.), in order that a sudden release may 
occasion the momentary formation of a mist, the certain 
sign of liquefaction or even solidification. A comparative 
study of mixtures of oxygen and ozone, and of oxygen and 
carbonic acid, shows that under conditions which are fairly 
comparable the release must be stronger for ozone than for 
carbonic acid in order to make a mist appear. Ozone is 
therefore a little less easily liquefied than carbonic acid. 

The mixture of oxygen and ozone, being an explosive gas, 
should always be compressed slowly and refrigerated. If 
these conditions are not observed the ozone is decom- 
posed with the liberation of heat and light, and there is « 
strong detonation attended with a yellowish flash. MM. 
Berthelot has shown that the transformation of oxygen into 
ozone absorbs 14°8 cals. per equivalent (O;=24 grms.). 
Ozone therefore ranks among the explosive gases, and our 
experiments show that like them it is capable of a sudden 
decomposition. A part of these new facts may also be ob- 
served in oxygen which has been passed slowly at common 
temperatures through an effluve apparatus. For if the gas 
is rapidly compressed in a capillary tube placed in water 
at 25° the ozone is often destroyed with explosion. But if 
the same gas is cooled down to —23° the ozone which it con- 
tains may be brought to a tension of 10 atmospheres, and 
may be preserved for hours under these conditions of pres- 
sure and temperature if the gas is separated from the mer- 
cury bya column of sulphuric acid. We observe them 
almost as distinctly as in the former experiment, which is 
more difficult to perform, that ozone is a gas of a beautiful 
sky-blue. Its color at a tenfold density is so intense that we 


have been able to see it in a tube of 0°001 meter in diameter 


when operating in a very badly lighted room of the labora- 
| of the Ecole Normale. 

t is therefore ascertained that under a strong pressure 
ozone is acolored gas, but is it the same with ozone at the 
tension of a few millimeters? The blue color is as_charac- 
teristic of ozone as its odor, for at all tensions it is recog- 
nized on examining a stratum of the gas of sufficient depth. 
In order to render it apparent it is merely needful to ivter- 
sen between the eye and a white surface a tube of 1 meter 

ong traversed by the current of oxygen which has passed 
through Berthelot’s effluve apparatus. The color of the gas 
then resembles that of the sky, and is deeper or lighter ac- 
cording as the oxygen has remained a longer or shorter time 
in the apparatus, and is consequently more or less rich in 
ozone. As soon as the effluve is interrupted the blue color 
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disappears, the ozonized oxygen being replaced by pure 
oxygen.—Comptes Rendus. , 

‘The authors add in a note that in a future communica- 
tion they will make known the part which this colored gas 
may play in the atmosphere, and what may be its effects up- 
on the different radiations. |—Chemical News. 





FREEZING MIXTURES FORMED BY AN ACID 
AND A HYDRATED SALT. 


By BERTHELOT. 


Tue author agrees, on the whole, with Ditte, but! 
points out that in the case of hydrochloric acid and | 
sodium sulphate the maximum thermal effect would cor- | 
respond with the formation of sodium-hydrogen sulphat: 
and not sulphuric acid. Hydrated sodium sulphate may be | 
regarded ‘as a system in equilibrium composed of the true | 
hydrate, a certain quantity of the anhydrous salt, and free 
water. When brought in contact with a substance capable 
of acting on it, such as hydrochloric acid, the latter will first 
attack the anhydrous sulphate, since no work is required to 
separate it from combined water. The removal of the 
small quantity of the anhydrous salt destroys the equilibrium 
of the system, a fresh quantity is produced, this is immedi- 
ately acted on by the acid, and so on until the decomposi- 
tion is complete, since none of the new products bring about 
special conditions of equilibrium tending to limit the re- 
action. The liberated water assumes the liquid condition, 
thus causing an absorption of heat. In the case of equiva- 
lent quantities of hydrochloric acid and sodium sulphate, 
the end products of the reaction cannot be simply sulpburic 
acid and sodium chloride, for these two substances react to- 
gether, forming sodium hydrogen sulphate and hydrochloric 
acid, corresponding with the maximum thermal effect; and, 
if there were no decomposition of the products, the reaction | 
would cease, whatever the excess of hydrochloric acid. But' 
the presence of the solvent modifies the reaction, the sodium- 
hydrogen sulphate is partially decomposed, and a system is 
formed composed of this salt, the normal sulphate, free 
sulphuric acid, and water. The sodium chloride produced 
causes further complications, and the final result is a system 
composed of water, hydrochloric and sulphuric acids, 
sodium chloride and sulphate, and sodium-hydrogen 
sulphate. This system remains in equilibrium under certain | 
limited conditions only. If excess of hydrochloric acid is} 
present, the sodium chloride is thrown out of solution and | 
the equilibrium of the system is destroyed; the anhydrous | 
sulphate is acted on by the hydrochloric acid, more sodium | 
chloride is produced, this is at once thrown out of solution, | 
and soon. The whole of the sodium chloride, is, however, | 
only precipitated and the decomposition thus rendered com- | 
plete, when the excess of hydrochloric acid added is such 
that, with the water set free, it forms a hydrate of the com- 
position 2HClL.13—16H,0, in which the salt is almost totally 
insoluble. This explanation holds equally well for the re- 
action of other acids with other hydrated salts. In all these 
cases there is first an exothermic action, in accordance with 
the principle of maximum work. The changes which 
cause an absorption of heat are dissociation of the hydrated 
sult; disaggregation by the solvent; solution, which in cer- 
tain cases plays only an intermediate part; and the liquefac- 
tion of the liberated water.—Compt. Rend. 








| 
ON OSTRICH FEATHER DYEING. | 
By Pact Atex, Practical Feather Dyer. 


WueEw acid is called for to assist in the production of a 
garnet, the feathers should never be dried up until all the | 
acid is rinsed out of the fiber. It is quite unncessary to use 
acid except in acase where you get your feathers accident- 
ally darker than your sample, in which unfortunate event | 
it is the not uncommon custom with many dyers to dissolve 
some acid (either sulphuric or oxalic) in their starch water, 
passing their feathers through it until they have acquired | 
the desired shade. If the feathers were to remain concealed 
from the sun and light, instead of having to be worn and 
exposed to both, that process for obtaining the desired shade | 
would be found to answer very well. Butthe color is ex-| 
posed only a few hours when the acid begins to leave the} 
fiber, and in a few days the color, which, when leaving the 
bath, a really bright shade of garnet, will, under those cir- 
cumstances, assume a washy, smoky color. The best method 
of treatment, in case of the garnet turning out too dark for 
the sample, is to thoroughly rinse off all the loose color, and 
then mix a bath of strong sulphuric acid—say, one part acid 


to thirty -parts water—at a tolerably high temperature. Al- 
low the feathers to remain in the bath until they have 
changed to a Bismarck brown. Take them out and thor-} 


oughly rinse them; at the same time being very particular | 
as to the rinsing, because the very smallest amount of acid 
will ruin your bath. After having extracted the color from | 
your feathers mix a fresh bath, making use of your judgment | 
with reference to the shade you have to match. And here 
let me remark, before going further, that judgment in the} 





it, and before entering in the bath allow them to remain sub- 
merged for about a quarter of an hour in either boilin 
water or water hea to a high temperature. — Textile 


Colorist. ; 
FAST RED ON COTTON WITH ARTIFICIAL 
ALIZARINE. 
By M. MoyRerT. 
(22 Ib.) 


_ Bort the yarn in soda lye at 4° Tw.; wash and dry in the 


air, 
Pass into a beck containing 2444 oz. of alizarine oil in 26 
pints of water at 122° Fah.; wring and dry in heat. 
Mordant with red liquor 101g pints at 8!¢° Tw.; dry 
heat and age for 24 hours. 
Dung with 11 Ib. cow dung aod 2 Ib. 3 oz. chalk in 
pints of water at 150° Fah.; wash thoroughly and wring. 
Prepare a dye bath as follows: 


in 


44 


A.—Hot water...... + ReOwRtCHONE EEE 350 pints. 
B.—Acetic acid...... ohpen buscicens ces 7 oz. 
C.—Turkey-red oil........ sttccnenee OOS OM 
D.—Water into which has been 

squeezed the juice of 6 lb, 9 

oz. bran afier being boiled for 

SRE. os cvcctes sees cosceeee 17% pints. 


E.—Alizarine for red... 2716 o7. 

Enter cold, work for an hour, raise very slowly to a boil 
in an hour and a quarter, boii for three-quarters of an hour, 
lift, drain till morning, wash, wring, and dry. 

Pass into a beck containing 


Tarkey-7ed Of... ....00..cccccccce cocce SAM O28. 
Water at 95° Fah... .... Ae -++-. 26 pints. 
Wring and steam for an hour at a pressure of one at- 
mosphere. 
Brighten in a closed boiler with 
ss c.csseedcanensncense deevees . 834 Ib. 
Soda crystals....... ° ee . 2Jb. 3 oz. 
PE. 5 anor erncnnsacee Seeseneee Z. 


Wash and dry in the air.—Teztile de Lyon. 


CHEMICAL CAUSE OF THE POISONOUS NATURE 
OF ARSENIC. 


L1EBIG proposed a theory of the chemical action of arsenic 
asa poison, viz., that arsenious acid formed solid com- 
pounds with the albumen of living tissues, so preventing its 
necessary transformations. This view, however, has had to 
be given up. Another, largely supported by experimental 
evidence both from without and from within the living or- 


| ganism, has been proposed by two German pbysiologists— 


MM. Binz and Schultz. They show that the two states of 
oxidation of arsenic—viz., arsenious acid and arsenic acid— 
are rapidly and frequently transformed into each other under 
the influence of the albumen in the glands of the intestinal 
canal, which is the part most affected. These reciprocal 
transformations involve, in the molecule of living albumen 
where they occur, a violent oscillation of the oxygen atom, 
in consequence of which the tissues are corroded and com- 
pletely destroyed. ‘Those portions of the organism which 
are not affected by the poison during life (or are only 
secondarily affected) are incapable of effecting the oxidation 
of arsenious acid. An exact parallel, as regards the nature 
of poisonous action, occurs between arsenic and nitrogen. 
Nitric acid is very poisonous. It is changed, by addition 
of oxygen, into hyponitric acid. This strong caustic de- 
stroys the tissues, while returning in part to the state of 
nitric acid. The nitrogen throughout has no direct action; 
it is simply the inert vehicle and distributer of the atoms of 
active and aggressive oxygen. Arsenic fulfills the same 
functions, being a vehicle for the active oxygen, whenever 
the arsenious acid is converted into arsenic acid, and the lat- 
ter returns to the state of arsenious acid. 


CERTAIN PROPERTIES OF FLAMES 
By M. MEYRENEUF. 


A FLAME produces upon the jet that feeds it two contrary 
effects, which in general do not compensate each other. It 
occasions an afflux of gas by the current of expanded pro- 
ducts which rise above it, and at the same time a repulsion 
from the expansion due to the combustion. Either of these 


| effects may be made to predominate by modifying the size 


of the orifice. Repulsion predominates in flames of dis- 
tinctly conical outline and afflux in cylindrical flames. 


A NEW PROCESS FOR PRODUCING MALLEABLE 
NICKEL OF DIFFERENT DEGREES OF HARD- 
NESS. 





By J. GARNIER. 


MELTED nickel is rendered brittle by holding a larger or 


smaller quantity of oxygen in solution. The author suc- 








mixing of colors is the one thing wanted; for without good | ceeds in removing this oxygen by the addition of phosphorus. 
judgment it is wholly impossible to become a good, capable | Nickel containing not more than 3-1000ths of phosphorus 
dyer; and although I am fully aware that I have made this; is soft and maileable, but above this dose its hardness in- 
same remark before, so emphatically true is it that I feel | creases at the expense of its malleability. One method used 
that I cannot say it too often. I certainly know of notrade | by the author for incorporating the phosphorus consists in 
that calls for more judgment than that of the dyer. A dyer, adding to the melted metal in suitable proportion a nickel 
may have in his possession a thousand recipes, yet witbout | phosphide, obtained by melting together a mixture of 
practical knowledge they are wholly useless to him. Let | Calcium phosphate, silica, coke, and nickel. 
me take an instance. - — 


Mix a garment bath, or one of any| 
mordant whatsoever, avd enter one pound of Egyptian | 
bronze, also one pound flat bronze, and one pound of gray 
Egyptian plumes, also one pound of white Cape goods. 
allow them all to enter one bath, and let them remain in it 
for a quarter or half an hour, or even unto such time as the 
bath is cold. After drying them up I find the result tu be 
as follows: The Egyptian bronze is about four or five shades 
darker than the flat bronze; the Egyptian gray plumes are 
about three shades lighter than the Cape plumes; in fact, 
there are four very distinct shades, all dyed in the one bath. 
A practical dyer will at once understand how to prepare bis | 
feathers for the bath, so that they will all turn out alike. 1t| thawed and comminuted the synthesis could no longer be 
frequently happens in stores where a large stock is carried | effected. No hippuric acid was formed if the blood was 
that there are numerous colors to be changed each season, | digested with sodium benzoate and glycocol without kid- 
such, for instance, as making bottle green to navy blue, seal| ney. Nor could the synthesis be effected with portions of 
brown, garnet, or any other dark colors. It is always well | liver.—Pfliger’s Archiv. 
to —— as much of the old — as ag before pro- | ———_— _ 
ceeding to put in the new; but in changing browns, greens, 
blues, or any dark colors to blacks, it is unnecessary to ex- ALCOHOL IN ANIMAL TISSUES. 
tract any of the color, with the exception of dark reds, in| By J. Becnamp. 
which case extract all the oil color possible. In every case| ALconot and acetic acid are constant and necessary pro- 
where acid is used to extract with, be sure to have the fibers; ducts of putrefaction. The author has also discovered 
and also the quill free from acid. alcohol in smal] quantities in normal and quite recent animal 
It may be necessary, after your feathers being submerged | tissues, a fact which should be remembered in chemico- 
for awhile in acid, to use hot water for rinsing; if so, use ' judicial investigations.—Ann. Chim, Phys. 


A METHOD OF DETERMINING THE TOPOGRAPHY 
OF CHEMICAL PROCESSES IN THE ANIMAL 


SYSTEM. 
By W. Kocus. 


SMALL quantities of hippuric acid were formed on digest- 
ing blood along with sodium benzoate and glycocol for some 
hours at 35° to 40° with finely cut kidney. The question 
was then whether this synthesis depended on the vitality of 
the cells. Portions of kidney were therefore exposed for 
two hours to a temperature of —20°. When they were again 





| IGNEOUS ROCKS. 


| Address to the Geological Section of the British Association, 
| 1880. By Currton Sorsy, LL.D., F.R.8S., F.G.8., 
| President of the Section. 


In selecting a subject for an address to be given in ac 
| cordance with the custom of my predecessors, I was anxious 
that it should be, in some way or other, connected with the 
locality in which we have met. If I had been adequately 
acquainted with the district I should have thought it incum- 
bent on me to give sucb an outline of the general geology of 
the surrounding country as would have been useful to those 
attending this meeting. | am, however, practically a 
stranger to South Wales, and must, therefore, leave that task 
to others. On reflecting on the various subjects to which 1 
might have called your attention, it appeared to me that I 
could select one which would be eminently appropriate ina 
town and district where iron and copper are smelted on so 
large a scale, and, as I think, also equally appropriate from 
a geological point of view. This subject is the comparative 
structure of artificial slags and e:upted rocks. In making 
this choice I was also influenced by the fact that in my two 
anniversary addresses as president of the Geological Societ 

I bave recently treated on the structure and origin of mod- 
ern and ancient stratified rocks, and I felt that, if in the pre 
| sent address I were to treat on certain peculiarities in the 
structure of igneous rocks, I should have described the lead- 
ing conclusions to which I have been led by studying the 
microscopical structure of nearly all classes of rocks. It 
would, however, be impossible in the time now at disposal 
to treat on all the various branches of the subject. Much 
might be said on both the purely chemical and purely min- 
eralogical aspects of the question; but though these must 
not be ignored, I propose to draw your attention mainly to 
another special and remarkable class of facts, which, so far 
as I am aware, have attracted little or no attention, and 
yet, as I think, would be very instructive if we could 
| fully understand their meaning. Here, however, as in so 
| many cases, the observed facts are clear enough, but their 


| full significance somewhat obscure, owing to the want of 
| adequate experimental data or sufficient knowledge of gene- 
| ral physical laws. 

A considerable amount of attention has already been paid 
to the mineral constitution of slags, and to such peculiari- 
ties of structure as can be learned independently of thin mi- 
croscopical sections. A very complete and instructive work, 
specially devoted to the subject, was published by Von 
Leonhard about twenty-two years ago, just at the time when 
the microscope was first efficiently applied to the study of 
rocks. Since then Vogelsang and others have described the 
microscopical structure of some slags in connection with 
their studies of obsidian and other allied volcanic rocks. At 
the date of the publication of Von Leonhard’s work the 
questions in discussion. differed materially from those which 
should now claim attention. There was still more or less 
dispute respecting the nature and origin of certain rocks 
which have now been proved to be truly volcanic by most 
unequivocal evidence; and I am not all surprised at this, 
since, as I shall show, there is sucha very great difference in 
their characteristic structure and that of the artificial products 
of igneous fusion, that, but for the small portions of glass 
inclosed in the constituent crystals, described by me many 
years ago under the name of ‘glass cavities,” there would 
often be no positive proof of their igneous origin. There 
was also considerable doubt as to the manner in which cer- 
tain minerals in volcanic rocks had been generated. The 
observed facts were sufficient to prove conclusively that 
some had been formed by sublimation, others by igneous 
fusion, and others deposited from more or less highly heated 
water; but it was difficult or impossible to decide whether in 
particular cases certain minerals bad been formed exclus- 
ively by one or other processes, or sometimes by one and 
sometimes 5 | the other, or by the combined action of water 
and a very high temperature. I must confess that, even 
now that so much ng | be learned by studying with high 
magnifying powers the internal structure of crystals, I 
should hesitate very much in deciding what were the exact 
conditions under which certain minerals have been formed. 
This hesitation is probably as much due to inadequate exam- 
ination and to the want of a complete study of typical speci- 
mens, both in the field and by means of the microscope, as 
to the unavoidable difficulties of the subject. Such doubt, 
however, applies more to the origin of minerals occurring in 
cavities than to those constituting a part of true rock masses, 
to which latter I shall almost exclusively refer on the pre- 
sept occasion. In the formation of these it appears to me 
that sublimation has occurred to a very limited extent. In 
many cases true igneous fusion bas played such a leading 
part that the rocks may be fairly called igneous, but in other 
cases, water, in some form or other, has, I think, had so 
much influence that we should besitate to call them igneous, 
and the term erupted would be open to far less objection, 
since it would alequately express the manner of their oc 
currence, and not commit us to anything open to serious 
doubt. 

In studying erupted rocks of different characters, we see 
that at one extreme they are as truly igneous as any furnace 
product, and, at the other extreme, hardly, if at all, dis- 
tinguishable from certain deposits met with in mineral veins, 
which furnish abundant evidence of the preponderating, if not 
exclusive, influence of water, and have very little or noth- 
ing in common with products certainly known to bave been 
formed by the action of heat, and of heat alone. Between 
these extremes there is every connecting link, and in certain 
cases it is almost, if not quite, impossible to say whether the 
characteristic structure is due more to the action of heat 
than of water. The great question is whether the presence 
of a small quantity of water in the liquid or gaseous state is 
the true cause of very well marked differences in structure; 
or whether greater pressure, and the necessarily slow rate of 
cooling, were not the more active causes, and the presence of 
of water in one state or another was merely the result 
of the same cause. This is a question which ought to 
be solved by experiment; but I fear it will be almost im- 
possible to perform the necessary operations in a satisfactory 
manner. 

What I now propose to do is to describe a particular class 
of facts which bave lately attracted my attention, and to 
show that the crystalline minerals in products known to have 
been formed by the action of heat alone have a certain very 
well-marked and characteristic structure, which is gradually 
modified as we pass through modern and more ancient vol- 
canic to plutonic rocks, in such a manner as to show at 
once that they are intimately related, and yet differ in such 
characteristic particulars that I think other agencies than 
mere heat must have had great influence in producing the 
final result. 

In dealing with this subject I propose, in the first place, 
to describe the characteristic structure of products formed 
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artificially under perfectly well-known conditions, and then 








| crystallized. None of my microscopial preparations of Eng- 


to pass gradually to that of rocks whose origin must be in- | 


ferred and cannot be said to have been completely proved. 
CRYSTALLINE BLOWPIPE BEADS 


Some years ago [ devoted a considerable amount of time 
to the preparation and study of crystalline blowpipe beads, 
my aim being to discover simple and satisfactory means for 
identifying small quantities of different earths and metallic 
oxides, when mixed with others; and I never supposed that 
small objects would throw any light on the structure and 
origin of vast masses of natural rock. The manner in which 
[ prepared them was as follows: 

A small bead of borax was so saturated with the substance 
under examination at a high temperature that it became 
opaque either on cooling or when slowly re-heated. It was 
again fused so as to be quite transparent, and then very 
slowly cooled over the flame. If properly managed, the ex- 
cess of material held in solution at a high temperature slowly 
crystallized out, the form and character of the crystals de- 
pending on the nature of the substance and on the presence 
of other substances added to the bead as test reagents. By 
this means I proved that in a few exceptional cases small 
simple solid crystals are formed. More frequently they are 
compound, or occur as minute needles; but the most char 
acteristic peculiarity is the development of complex skeleton 
crystals of extreme beauty, built up of minute attached 
prisms, so as to give rise to what would be a well-developed 
crystal with definite external planes, if the interspaces were 
all filled up. In many cases the fibers of these skeletons are 
parallel to three different axes perpendicular to one another, 
and it might be supposed that the entire skeleton was due 
to the growth of small needle-shaped crystals all uniformly 
elongated in the line of one crystalline axis, so that the re 
sulting mass would be optically and crystographically com- 
plex; but in some cases the different systems of fibers or 
needles are inclined obliquely, and then the optical charac- 
ters enable us to prove that the separate prisms are not simi- 
lar to one another, but developed along different crystalline 
pianes, so as to build up one definite crystal, mechanically 
complex, but optically and crystographically simple, or 
merely twinned. In a few special cases there is a well-pro- 
nounced departure from this rule, and truly compound 
groups of prisms are formed. In the center, that is a defi- 
nite simple prism; but instead of this growing continuously 
in the same manner, so as to produce a larger prism, its ends, 
as it were, break up into several smaller prisms, slightly 
inclined to the axis of the first; and these secondary 
prisms, in like manner, break up into still smailer, so as 
ultimately to give rise to a curious complex brusb-like 
growth, showing in all positions a sort of fan-shaped 
structure, mechanically, optically, and crystographically 
complex. 

I have done my best to describe these various kinds of 
crystals seen in blowpipe beads as clearly as can be done 
without occupying too much time, but feel that it is impos- 
sible to make the subject as simple as it really is without 
numerous illustrations. However, for the purpose now in 
view, it will, I trust, suffice to have established the fact that 
we may divide the crystals in blowpipe beads into the fol- 
lowing groups, which on the whole are sufficiently distinct, 
though they necessarily pass one into the other. 


1. Simple crystals. 

2. Minute detached needles. 

8. Fan-shaped compound groups. 
4. Feathery skeleton crystals. 


It must not be supposed that crystals of one or other of 
these groups occur promiscuously and without some definite 
relation to the special conditions of the case. Very much 
depends upon their chemical composition. Some substances 
yield almost exclusively those of one group, and other sub- 
tances those of another, while in some cases a difference in 
the rate of cooling and other circumstances give rise to va- 
riations within certain limits; and, if it were possible to still 
further vary some of the conditions, these limits would pro- 
bably be increased. Thus, for example, the earliest deposi- 
tion of crystalline matter from the glassy solvent is some- 
times in the form of simple solid prisms or needles, but later 
on*in the — it is in the form of compound feathery 
tufts; and if it were possible to cool the beads much more 
slowly while they are very hot, [ am inclined to believe that 
some substances might be found that in the early stage of 
the process would yield larger and more solid crystals than 
those commonly met with. This supposition, at all events, 
agrees with what takes place when such salts as potassium 
chloride are crystallized from solution in water. Some of 
my blowpipe beads prove most conclusively that several per- 
fectly distinct crystalline substances may be contemporane- 
ously deposited from a highly heated vitreous solvent, which 
is av important fact in connection with the structure of ig 
neous rocks, since some authors have asserted that more 
than one mineral species cannot be formed by the slow cool 
ing of a truly melted rock. The great advantage of study 
ing artificial blowpipe beads is that we can so easily obtain 
a variety of results under conditions which are perfectly well 
known and more or less completely under control. 


ARTIFICIAL SLAGS. 


I now proceed to consider the structure of slags, and feel 
tempted to enter into the consideration of the various mine- 
rals found in them which are more or less perfectly identical 
with those characteristic of erupted rocks; but some of the 
most interesting, like the feldspars, occur in a well-marked 
form only in special cases where iron ores are smelted with 
fluxes, celdom, if ever, employed in our own country, so that 
my acquaintance with them is extremely small. My atten- 
tion has been mainly directed to the more common products 
of our blast furnaces. On examining these, after having be- 
come perfectly familiar with the structure of blowpipe 
beads, I could see at once that they are very analogous, if not 
identical, in their structure. In both we have a glassy sol- 
vent, from which crystals have been deposited; only in one 
case this solvent was red hot, melted borax, and in the other 
glassy, melted stone. 

Thus, for example, some compounds, like what I believe 
is Humboldtilite, crystallize out in well-marked solid ervs 
tals, like those seen occasionally in blowpipe beads, whereas 
others crystallize out in complex feathery skeletons, just 
like those so common in and characteristic of the beads. In 
both we also often see smal! detached needles scattered about 
in the glassy base. These skeleton crystals and minute 
needles have been described by various writers under the 
names crystallites, belonites, and trichites. Though we have not 
the great variety of different forms met with in the beads, 
und cannot so readily vary the conditions under which the 
are produced, yet we can, at all events, see clearly that their 
structural character depends both on their chemical constitu- 
tion and on the physical conditions under which they have 


lish slags appear to contain any species of feldspar, but seve- 
ral contain what I believe is some variety of angite, both in 
the form of more or less sold prisms, and of feathery skele- 
tons of great beauty and of much interest in connection with 
the next class of products to which I shall call your atten- 
tion, viz., rocks artificially melted and slowly cooled. 


ROCKS ARTIFICIALLY MELTED. 


I have had the opportunity of preparing excellent thin 
microscopical sections of some of the results of the classic 
experiments of Sir James Hall. I have also carefully stud- 
ied the product obtained by fusing and slowly cooling much 
larger masses of the basalt of Rowley, and have compared 
its structure with that of the original rock. Both are entirely 
crystalline, and, as far as I can ascertain, both are mainly 
composed of the same minerals. Those to which I would 
especially call attention are a triclinic feldspar and the angite. 
The general character of the crystals is, however, strikingly 
different. In the artificial product a considerable part of the 
angite occurs as flat feathery plates, like those in furnace 
slags, which are quite absent from the natural rock, and 
only part occurs as simple solid crystals, analogous to those 
in the rock, but much smaller and less developed. The feld- 
spar is chiefly in the form of elongated, flat, twinned prisms, 
which like the prisms in some blowpipe beads, commence 
in a more simple form and end in complex fan shaped 
brushes, whereas in the natural rock they are larger than in 
the artificial, and exclusively of simple character. On the 
whole, then, though the artificially melted and slowly cooled 
basalt is entirely crystalline, and has a mineral composition 
closely like that of the natural rock, its mechanical struc- 
ture is very different, being identical with that of blowpipe 


beads and slags. | 
VOLCANIC ROCKS. | 


Passing now to true natural igneous rocks, we find some, 
like obsidian, which closely correspond with blowpipe 
beads, slags, and artificially melted rocks, in having a glassy 
base, through which small crystalline needles are scattered ; 
but the more completely crystalline volcanic rocks have, 
on the whole, a structure very characteristically unlike that 
of the artificial products. I have most carefully examined 
all my sections of modern and ancient volcanic rocks, but 
cannot find any in which the angite or magnetite is crystal- 
lized in feathery skeletons. In the case of only one single 
natural rock, from a dike near Beaumaris, have I found the 
triclinic feldspar arranged in just the same fan-shaped, brush- 
like groups as those in similar rocks artificially melted and 
slowly cooled. The large solid crystals in specimens from 
other localities sometimes show that toward the end of 
their growth small flat prisms were developed on their sur- | 
face, analogous to those first deposited in the case of the ar- 
tificial product. In slags composed almost exclusively of 
what I believe is Humboldtilite, the crystals are indeed uni- | 
formly as simple as those in natural rocks, but the examina- 
tion of different blowpipe beads shows that no fair compari- 
son can be made between altogether different substances. 
We must compare together the minerals common to the 
natural and the artificial products, and we then see that, on 
the whole, the two classes are only just distinctly connected 
by certain exceptional crystals and by structural characters 
which, as it were, overlap enough to show that there is a 
passage from one type to the other. In the artificial pro- 
ducts are a few small solid crystals of both angite and a tri- 
clinic feldspar, which closely correspond to the exceptionally 
small crystals in the natural rocks; but the development of 


| rock. 


| We might well ascribe something to the effect of mass, 
but one of my specimens of basalt melted and slowly cooled 
in a small crucible is quite as crystalline as another speci. 
men taken from a far larger mass, though I must confess 
that what difference there is in this latter is in the direction 
of the structure characteristic of natural rocks. The pre- 
| sence or absence of water appears to me a very probable ex- 
planation of some diffeyences. When there is evidence of 
its presence in a liquid state during the consolidation of a 
rock we can scarcely hesitate to conclude that it must have 
had some active influence; but in the case of true volcanic 
rocks the presence of liquid water is scarcely probable. 
That much water is present in some form or other is clearly 
| proved by the great amount of steam given off from erupted 
lavas. I can scarcely believe that it exists in a liquid state, 
except at great depths, but it may possibly be present In a 
combined form or as a dissolved vapor under much less press- 
ure, and the question is whether this water may not have con- 
siderable influence on the growth of crystals formed prior to 
the eruption, before it was given off as steam. I do not know 
one single fact which can be looked upon as fairly opposed 
to this supposition, and it is even to some extent supported 
by experiment. M. Daubrée informs me that the crystals 
of angite formed by him at a high temperature by the action 
of water have the solid character of those in volcanic rocks, 
and not the skeleton structure of those met with in slags. 
The conditions under which they were formed were, how- 
ever, not sufficiently like those probably present during the 
formation of erupted lavas to justify our looking upon the 
explanation I have suggested as anything more than suf- 
ficiently plausible, in the absence of more complete experi- 
mental proofs. 


GRANITIC ROCKE. 


I now proceed to consider rocks of another extreme type, 
|} which for distinction we may call the granitic. On the 
whole, they have little or nothing in common with slags, or 
with artificial products similar to slags, being composed ex- 
clusively of solid crystals, analogous in character only to 
slag-crystals of very different mineral nature. As an illus- 
tration, I would refer to the structure of the products formed 
by fusing and slowly cooling upwards of a ton of the syenite 
of Grooby, near Leicester. Different parts of the resulting 
mass differ very materially, but still there is an intimate re- 
lation between them, and a gradual passage from one to the 
other. The most characteristic feature of those parts 
which are completely crystalline is the presence of beautiful 
feathery skeleton crystals of magnetite, and of long flat 
prisms of a triclinic feldspar, ending in complex, fan-shaped 
brushes. There are no solid crystals of feldspar, hornblende, 
and quartz, of which the natural rock is mainly composed, 
to the entire exclusion of any resembling those in the melted 
As looked upon from the point of view taken in 
this address the natural and artificial products have no 
structural character in common, so that I think we must 
look for other conditions than pure igneous fusion to ex- 
plain the greatly modified results. We have not to look far 
for evidence of a well marked difference in surrounding cir- 
cumstances. 

The quartz in the natural rock contains vast numbers of 
fluid cavities, thus proving that water was present, either in 
the liquid state or as a vapor so highly compressed that it 
afterwards condensed into an almost equal bulk of liquid. 
In some specimens of granite there is indeed clear proof that 
the water was present as a liquid, supersaturated with alka- 
line chloride, like that inclosed in the cavities of some 
minerals met with in blocks ejected from Vesuvius, which 


the great mass of the crystals is in a different direction in ; also have to some extent what may be called a granitic struc- 


the two cases. 

In the artificial product it is in the direction of complex 
skeletons, which are not seen in the natural rock; but in the 
natural rock it is in the direction of large simple solid crys- 
tals, which are not met with in the artificial products. There 
is a far closer analogy in the case of partially vitreous rocks, 
wich, independent of the true glassy base common to them 
and the artificial products, often contain analogous crys- 
talline needles. Even then, however, we see that in the 
artificial product the crystals tend to develop into com- 
plex skeletons, but in the natural rocks into simple solid 
crystals. 

It must not be supposed that these facts in any way lead 
me to think that thoroughly crystalline modern and ancient 
voleanie rocks were never truly fused. The simple, large, 
and characteristic crystals of such minerals as angite, feld- 
spar, leucite, and olivine, often contain so many thoroughly 
well marked glass inclosures, as to prove most conclusively 
that when the crystals were formed they were surrounded 
by, and deposited from, a melted glassy base, which was 
caught up by them while it was still melted. This included 
glass has often remained unchanged, even when the main 
mass became completely crystalline, or has been greatly al- 
tered by the subsequent action of water. I contend that 
these glass inclosures prove that many of our British erupted 
rocks were of as truly igneous origin as any lava flowing 
from a modern volcano. 

The difference between the structure of such natural rocks 
and that of artificial slags must not, in my opinion, be at- 


tributed to the absence of true igneous fusion, but to some | 


difference in the surrounding conditions, which was suf 
ficient to greatly modify the final result, when the fused 
mass became crystalline on cooling. The observed facts are 
clear enough, and several plausible explanations might easily 
be suggested, but I do not feel at all convinced that any single 
one would be correct. That which first suggests itself is a 
much slower cooling of the natural rocks than is possible in 
the case of the artificial rocks; and I must confess that this 
explanation seems so plausible that I should not hesitate to 
adopt it, if certain facts could be accounted for in a satisfac- 
tory manner. 

Nothing could be more simple than to suppose that skele- 
ton crystals are formed when deposition takes place ina 
hurried manner, and they so overgrow the supply that they 
develop themselves along certain lines of growth before there 
has been time to solidly build up what has been roughly 
sketched in outline. I cannot but think that this must bea 


true and to some extent, active cause, even if it be inade- | 


quate to explain all the facts. What makes me hesitate to 
adopt it by itself is the structure of some doleritic rocks 
when in close contact with the strata among which the 

have been erupted. In all my specimens the effects of ther 
more rapid cooling are perfectly well marked. The base of 
the rock when in close contact is sometimes so extremely 
fine grained that it is scarcely crystallized, and is certainly 
far less crystalline and finer grained than the artificial pro- 
ducts to which I have called attention, and yet there is no 
passage toward those structures which are most character- 
istic of slags, or at least, no such ge as I should have 


expected if these structures depended exclusively on more 
rapid cooling. 


ture. In the case of one very exceptional and interesting 
granite, there is apparently good proof that the feldspar crys- 
tallized out at a temperature above the critical point of water 
—that is to say, at a temperature higher than that at which 
water can exist asa liquid under any pressure—and it caught 
up highly compressed steam, comparatively, if not entirely, 
free from soluble salts; whereas the quartz crystallized 
when the temperature was so far lowered as to be below the 
critical point, and the water had passed into a liquid, super 

saturated with alkaline chlorides, which have crystallized 
out as small cubes in the fluid cavities, just as in the case of 
minerals in some of the blocks ejected from Vesuvius. 

Confining our attention, then, to extreme cases, we thus 
see that rocks of the granitic type differ in a most charac- 
teristic manner from the products of artificial igneous fusion, 
both in the structure of the crystals and in containing liquid 
water, inclosed at the time of their formation. The question 
then arises, whether these differences were due to the pre- 
sence of the liquid water, or whether its presence and the 
characteristic structure were not both the effects of the 
| great pressure of superincumbent rocks. I do not see how 
this can be decided in a perfectly satisfactory manner, but 
must confess that I am inclined to believe that while great 
pressure was necessarily the reason why the water did not 
escape as vapor, the presence of liquid water during final 
consolidation must have had a very considerable influence 
in modifying the structure of the rock, and had a great 
share in developing what we may call the granitic type. 

It would be very instructive to follow out the gradual 
passage from one extreme type to another far more com- 
pletely than is possible on the present occasion. The 
most interesting examples of rocks intermediate between the 
granitic and volcanic types that I have been able to examine 
in adequate detail, are the various Cornish elvans and other 
quartz felsites, which furnish all but a complete passage 
trom pitchstone to granite. Some specimens prove that 
quartz may crystallize out from and inclose a ey 
glassy base, without a trace of liquid water; and at the 
same time other specimens prove equally well that, as we 
approach the granitic type, the quartz was not deposited 
from a glassy solvent, but inclosed more or less water. In 
the few intermediate cases there appears to be evidence of 
the conjoint presence of uncombined water and melted stony 
matter. On the whole, if we take into consideration only 
| the external form of the larger crystals, rocks of the granitic 
type are very much as though the crystals met with in truly 
volcanic rocks had been strained out from the glassy or fine- 
grained base, and the intermediate spaces filled with quartz. 
The internal structure of the crystal is, however, very dif- 
| ferent, the cavities in one class containing glass and in the 

other water. . 

This most essential and characteristic difference proves 
that rocks of the true granitic type cannot have been formed 
simply by the more complete crystallization of the general 
base of the rock. If the crystals in granite were analogous 
to those developed in volcanic rocks, and the only essential 
difference were that the residue crystallized out more slowly 
and completely, so as to give rise to a more coarsely crystal- 
lized base, the crystals first formed ought not, as I think, to 
differ so essentially as that in one case they should inclose 

‘only glass, and in the other only water, Taking all into 
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consideration, we can therefore scarcely suppose that the 
crystals in granitic rocks were deposited from a truly melted, 
dry, glassy solvent, like those in volcanic rocks or in slags. 


GENERAL RESULTS. 

| have, I trust, now said enough to show that the objects 
here described may be conveniently separated into three 
well marked groups, viz., artificial slags, voleanic rocks, and 
vranitic rocks. My own specimens all show perfectly well- 
marked and characteristic structures, though they are con- 
nected in some cases by intermediate varieties. Possibly 
such connecting links may be more pronounced in other 
specimens that have not come under my notice. I must, 
however, base my conclusions on what I bave been able to 
study in an adequate manner, by examining my own pre- 
parations and leave it for others to correct any errors into 
which I have been led from lack of more numerous speci- 
mens. In any case the facts seem abundantly sufficient to 
prove that there must be some active cause for such a com- 





subject, and perhaps, for want of adequate description, many 
facts may appear more complex than they really are. Some 
are, indeed, of anything but simple character, and their full 
explanation is, perhaps, beyond our present power. The 
greater part are, however, much more simple and easy to 
observe than to describe; and, even if | have failed to make 
everything as plain as Lcould wish, I hope I have succeeded 
in making the principal) point sufficiently clear to show that 
the structure of slags and of analogous artificial products 
throws much light on the structure and origin of the vari- 
ous groups of erupted rocks. I feel that very much still re 
mains to be learned, and, as I think. could be learned, by 
the further extension of this method of inquiry. What 
strikes me most is the great necessity for the more complete 
application of experimental methods of research; but to 
carry out the experiments necessary to clear up the essential 
difficulties of the subject would, I fear, be a most difficult 
undertaking. In the meantime all that we can do is to com 
pare the structure of known artificial products with that of 


innumerable examples might be cited. We will now examine 
a few most striking examples in which the deception is so 
great that leading scientists have been repeatedly deceived. In 
|the annexed cuts Figs. 1 and 2 represent two Brazilian 
| grasshoppers known as the eyed pterochroza (Pterochroza 
ocellata). In this insect we have a member of the animal 
kingdom reproducing the forms, colors, and even accidental 
| variations of leaves with the greatest possible accuracy. In 
this instance the resemblance to leaves is not only due to the 
peculiar outline and the leaf-like nervures, but to the pre- 
sence of certain spots which look exactly like the tracks of 
leaf-mining or leaf-devouring caterpillars. 

The upper wings of the pterochroza are of a light green 
with dark brown spots. It will be noticed that Fig. 2 has a 
most striking resemblance, which in reality is so great that 
it is hard to discern it from a withered oak or beech leaf. 
Upon seeing a photograph of this wonderful insect Charles 
Darwin remarked: ‘‘ It seems to be a beautiful case of pro- 
‘tective resemblance. In Fig. 3, Indian butterflies known as 





Fie. 1.—BRAZILIAN GRASSHOPPER. 


mon, if not general, difference in the structural character of 
these three different types. The supposition is so simple 
and attractive, that I feel very much tempted to suggest that 
this difference is due to the presence or absence of water as 
a gas or as aliquid. In the case of slags it is not present in 
any form. Considering how large an amount of steam is 
given off from eruptive lavas, and that, as a rule, no fluid 
cavities occur in the constituent minerals, it appears to me 
very plausible to suppose that those structures which are 
specially characteristic of volcanic rocks are in great mea- 
sure, if not entirely, due to the presence of associated or dis 
solved vapor. 

The fluid cavities prove that water was sometimes, if not 
always, present as a /éqguid during the consolidation of gran- 


itic rocks; and we can scarcely hesitate to conclude that it | 


must have had very considerable influence on the reck dur 
ing consolidation. 
appear to be thus characterized by the absence of water, or by 


its presence in a state of vapor or liquid, I think we are | 


scarcely in a position to ay that this difference in the condi- 
tions is more than a plausible explanation of the differences 
in their structure. At the same time, 1 do not know any 
facts that are opposed to this conclusion, and we should, 
perhaps, not greatly err in thus correlating the structures, 
even though the water was not the essential and active cause 
of the differences. 

Confining our attention to the more important crystalline 
constituents which are common to the different types, we 
may say that the chief structural characters of the crystals 
are as follows: 

a. Skeleton crystals. 
5. Fan-shaped groups. 
c. Glass cavities. 
d. Simple crystals. 
é. Fluid cavities. 


~ 


Still, though these three extreme types 


These different structural characters are found combined | 
in different ways in the different natural and artificial pro- | 


ducts; and for simplicity I will refer to them by means of | 


the affixed letters 

The type of the artificial products of fusion may gene 
rally be expressed by a+ or 6+-<, that is to say, it is char 
acterized by skeleton crystals and fan-shaped groups, or by 
fan-shaped groups and glass cavities. In like manner the 
volcanic type may be expressed occasionally by 5+¢, but 
generally by c-+d; and the granitic by d+e. These rela 
tions will be more apparent if given in the form of a table, 
as follows 


a { a+b 
Slag type....... 7 be 

, P \ b+e 
Volcanic type........ } etd 
ae ee d+e. 


Hence it will be seen that there is a gradual passage from 
one type to the other by the disappearance of one character 
and the appearance of another, certain characters the mean 
while remaining common, so that there is no sudden break. 
but an overlapping of structural characteristics. It is, I 
think, satisfactory to find that, when erupted rocks are ex 
amined from such a new and independent point of view, 
the general conclusions to which I had been led are so 
completely in accord with those arrived at by other meth- 
ods of study. , 

CONCLUSION. 


And now I feel that it is time to conclude 
sarily been compelled to give only a general account of the 





I have neces- | 


(Natural Size.) 


natural rocks, and to draw the best conclusions we can 
from the facts, as viewed in the light of our present know- 
ledge of chemistry and physics. My own impression is 


Fie. 2.—BRAZILIAN GRASSHOPPER. 


(Natural Size.) 


|the Kallima paralecta, are represented in flight and at rest. 
|The upper side of the insect is purple, and a broad stripe 


or band of deep orange extends from one end of the upper 


that there is still much to be learned respecting the exact | wings to the other, giving the insect a most peculiar ap- 


conditions under which some of our commonest rocks were 
formed. 


PECULIAR INSECTS. 


CHARLES DARWIN was the first to call the attention of the 
scientific world to the fact that the color of animals of one 
and the same family and class differed in various parts of 


pearance when the same is in flight. The underside of the 
insect is of an ashy gray, brown, or yellow shade, and has 
precisely the same appearance as a withered and dried leaf. 
The front wings are drawn toa point like the leaves of trop- 
ical plants, and the rear wings terminate in a short thin 
tail. A dark curved line unites the two opposite ends of 
the wings, and smaller lines project from this central line, as 
shown in the lower part of the middle of the cut, thus re- 





Fria. 3.—INDIAN BUTTERFLIES AT FLIGHT AND AT REST. 


the earth according to the color of the surroundings of the 
animal, thus affording the latter a very effective means of 
avoiding detection and thus protecting itself. The small in 
sects that live in the leaves and herbs are of a bright green, 
the fishes have a bluish grav color, the polar fox is white 
like the ice and snow surrounding him, whereas his brother of 
milder climate is of a reddish brown color, in accordance with 


_ the darkness of our forests and woods, and in like manner 


sembling a leaf so closely that it is almost impossible to dis- 
cern one from the other. 


IN the first of the series of his Cantor lectures, Robert W. 
Edis thus concisely states how decoration and furniture of 
town houses should be treated: ‘‘ The great aim of the de- 
signer should be simplicity aad appropriateness of form and 


| design, with harmony of color. 
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SALMON DISEASE 

Tue report of Mr. Frank Buckland, Mr. Spencer Walpole, 
and Mr. Archibald Young, who were appointed commis- 
sioners to inquire into the causes of the salmon disease which 
has extensively prevailed in the last few years in English 
and Scotch rivers and the means of curing it, has just been 
issued. The commissioners report to the effect that the 
disease is a fungus known to naturalists as the Saprolegnia 
Serax, which multiplies both asexually and bisexually with 
extraordinary rapidity. The scientific evidence tends to 
show that the fungus has existed for a lengthened period, | 
but has been only recently stimulated into unusual reproduc- 
tive energy. The commissioners have been unable to ascer- 
tain any one cause for the epidemic cl.aracter of the recent | 
outbreak. The disease appears to be a fresh water disease, | 
though the commissioners as a body hesitate to say that the | 
saprokgnia cannot live in salt water—an opinion, however, 
strongly held by Mr. Frank Buckland personally. The com- 
missioners see little hope of successfully coping with the 
disease itself; but a good deal may be done to improve the | 
condition of the fish by improving the condition of the rivers | 
—(1) by facilitating the passage of salmon up and down the 
rivers; (2) by the prevention of pollutions; and (8), if rivers 
should be overstocked, by sanctioning the destruction of 
kelts, or possibly by sanctioning the capture for a certain 
time of the less valuable salmonide after the commencement 
of the close season. But in every case all dead fish should 
be removed from the rivers and buried beyond high water 
mark, or burnt, There is an addendum by Mr. Frank Buck- 
land, which enters elaborately into the various causes to 
which the disease and its spread have been attributed, viz. 
1, pollutions; 2, lowness of water; 3, effects of frost and 
snow; 4, overcrowding of fish; 5, obstruction by weirs; 6, 
dead fish left in rivers; 7, wounds from fish fighting and in- 
juries by anglers; and 8, transport of fungus by birds. The 
report contains a photograph of diseased salmon, and, in 
appendices, the evidence taken by the Commissioners, and 
observations by Professor Rolleston, Mr. Erasmus Wilson, 
and others. 


ALBERT J. MYER. 


THE young science of meteorology has sustained an- 
other heavy loss in the death of General Myer, of the Signal 
Service of: the United States, at Buffalo, New York, on | 
August 24, in the fifty-second year of his age. In 1854 he 
entered the United States army as an assistant surgeon, was 
assigned to special duty in the Signal Service in 18538, and 
in 1860 was made chief signal officer of the army, a position 
he held till his death. 

The distinguished services rendered by General Myer to 
meteorology may be considered as having been made chiefly 
during the last ten years. Americans claim for the late 
Prof. Henry, of the Smithsonian Institution, the honor of 
having originated, upwards of thirty years ago, the idea of 
using the telegraph for conveying information regarding 
coming changes of weather. But it was reserved to Gen- 
eral Myer, as respects the United States, to translate the idea 
into the action of every-day life, in devising, developing, 
and extending a system of telegrams and reports for the | 
benefit of commerce and agriculture, which, as regards the | 
completeness of its organization, the thoroughness with 
which it worked, and its effective success, stands out as 
a model system of weather telegraphy. Three large weather 
maps are prepared and issued daily, along with three daily 
forecasts of the weather, which the telegraph at once sends 
through all the towns, villages, and hamlets of the States: 
and no time is lost, on the expiry of each month, in prepar- 
ing and widely circulating a Weather Review, accompanied 
with maps showing the storm-tracks, the geographical dis- 
tribution of the atmospheric pressure, temperature, and rain- 
fall for the month; together with occasional weather-maps 
for the highest importance in their bearing on the meteoro- 
logy of America, Europe, and the rest of the northern 
hemisphere. 

The other great service rendered by General Myer, to 
practical science is the system of international meteorology 
established by him, one of the important outcomes of whic 
is the series of United States weather-maps now appearing 
in Nature, showing the meveorvlogy of the globe for each 
month. When the scheme was first proposed to the Meteor- 
ological Congress at Vienna, in 1873, it was difficult to re- 
gard it in any other light than as an impracticable, if not 
wholly visionary, proposal; but the feeling quickly changed 
as General Myer unfolded the details of its practical work- 
ing, and explained that what he required from his brother 
meteorologists, in addition to their approval of the scheme, 
was one daily observation at a selected few of their stations, 
he being authorized by the American Government to say 
that they would undertake the expense of collecting and 
discussing the observations. 

As our readers are aware, the scheme in General Myer’s 
hands has been a pre-eminent success; and a body of facts 
is being thereby amassed, destined to furnish the key to the 
larger problems of meteorology, a science which, from the 
complex intricacies it presents, requires more than any other 


1S 





science » whole hemisphere at least as its basis of observa-| them that were well made, and in which have been noted the | height increased till it reached about three feet. 


tion. Perhaps the most important of the practical questions 
which will thus fall to be dealt with are those abnormal | 
distributions of the mass of the earth’s atmosphere, short | 
continued or more permanent, from which arise great storms | 
or devastating tornadves, excessive heat or cold, fine seasons | 
or their opposites, and long-continued rains or droughts, so 
terrible for the famines which attend them. The explena- 
tion of these anomalies will doubtless be the immediate pre- 
cursor of an intelligent and practically successful forecast- 
ing of the character of coming seasons. 

This magnificent work General Myer could not have ac- 
complished unless he had been backed by the moral and 
material assistance so generously and readily accorded bim 
by his Government. With a settled conviction that this 
national work, if undertaken by all, should be carried out 
in a spirit and manner worthy of the great Republic, the 
Government of the United States relegated the work to the | 
Signal Service of the War Department, with an annual vote | 
from the exchequer, which, while not too large for the work 
to be done, no Government on this side the Atlantic has yet 
thought of emulating. 

While writing this brief notice of General Myer’s work, 
we have been repeatedly reminded of the name of Lever ier 
—probably because, though widely different in many ways, 
both centered services to meteorology to a great extent 
identical; both possessed the rare genius of organizing and 
the resolute will that easily sets obstacles aside; both secured 
the support of their respective Governments; both were 
animated by large views of the capabilities and require 
ments of the science, and both were successful in an eminent 
degree in largely extending the sphere of its operations.— 
Nature. 





DWARFS AND GIANTS. 


Tue Royal Aquarium at London has had on exhibition 
for some time a dwarf and a giant, both natives of China, 
and both remarkable as regards their stature. The giant, 
who is named Chang, a native of Peking, is especially ex- 
traordinary, being eight feet in height. Such a stature is 
almost unique among the large men whose size has been 
recorded in scientific works. The dwarf, Che-mah, is only 
three feet in height—quite a rare stature even in the world 
of dwarfs. 

These two individuals are represented in the accompany- 
ing engraving copied from a photograph, and which we 
take from La Nature. The giant is a very intelligent man, 
and speaks fluently several languages—English, French, 
German, Spanish, Chinese, and Japanese. A man who is 
thus capable of speaking different languages is evidently not 
an imbecile; but in this, Chang offers a marked contrast to 
those of his kind; since, according to Isidore Geoffroy Saint 
Hilare, giants are most usually indolent, apathetic, and 
wanting in intelligence. For instance, the Norwegian giant, 
Henry Brustad, who also is at London, is very indolent, has 
a stupid appearance, and says nothing; and his pointed skull 
looks as if it were deformed. Brustad is nearly eight feet in 
height, is possessed of great muscular strength, and is thirty- 
five years old. Chang is two years younger. The presence 
at London of these three so extraordinary individuals gives 
us so much the better occasion to refer to the rules observed 
s to the development of dwarfs and giants which Prof. 
Taruffi has just published at Milan, in his two memoirs on 
the anomalies of stature. Prof. Taruffi’s work supplies a 
want of teratological science, since, although observations 
on giants and dwarfs are not rare, there have been few of 




















decreases the most in proportion to the stature. The shin 
bone decreases much less in them, and it is often as long as 
the thigh bone. The head of the dwarf does not diminish 
generally proportionally with the height; at least such is the 
case when the dwarf is neither idiotic nor microcephalous, 
Thus we see that it is the lower limb which especially con. 
tributes to cause the tallness of giants and the smallness of 
dwarfs. The upper limbis susceptible of slightly less varia- 
tions. The vertebral column and the skull are the least sub- 
ject to vary with the height. It has been remarked that 
dwarfs are usually active, nervous, and at times choleric. 
A type, as regards this, was the famous Jeffrey Hudson, the 
favorite of Henrietta, Queen of England, and who bad the 
honor of being painted by Van Dyck on the same canvas 
with his queen, and of being sung by the poet Davenant in 
his “ Jeffriad,” wherein is celebrated a victory obtained by 
the dwarf over a turkey-cock. Hudson was so small that he 
was served up at table in a pie, and be was so passionate 
that he once challenged to a duel a person named Crafs, who 
had made sport of him. Crafs came to the spot armed with 
a syringe only. ‘The hero of the “ Jeffriad,” more and more 
furious, demanded a duel with pistols, in which he mortally 
wounded his adversary. He was then twenty-five years of 
age, and his height was only sixteen inches, although at the 
age of thirty he had grown somewhat and was three feet 
nine inches, Several other dwarfs, such as the Polish Bor- 
wilaski (three and a quarter feet), bave shown themselves 
courageous and intelligent. On the contrary, we know that 
Bébé, the dwarf of King Stanislas Leczinski, was very 
stupid. It was never possible to teach him anything but to 
dance and beat time. His height at sixteen years of age 
was two and a half feet. His character, which, up to this 
time had been gay and frolicsome, then changed, and his 


PHU TI MEP TT ELG EEE 


M1 ll 
Yyyy 
Livin th 





Se mee 


AS Wee 8 
SS +85 


BV_“_“ 


A \\ NAS 
MMA ‘ 











length of the different parts of the body in order to ascertain 
which are the ones that contribute most to increase or di 
minish the stature of these exceptional beings. The author, 
from careful measurements, concludes that, as far as giants 
are concerned, the femur contributes especially to the elonga- 
tion of their body; but that, on the contrary, their vertebral 
column is short in proportion to their enormous height. 
The humerus is notably elongated, but less so than the 
femur. Their feet and hands increase proportionally with 
their height. In general terms it might be said that the 
longer the bones in the normal individual, the more elon- 
gated they are in giants. The skull of giants is ordinarily 
small with respect to their height; but it is enormous in 
absolute measurement, although the intelligence is generally 
not wel) developed. For example, we may mention the 
iant ‘‘ Joachim” (6°9 feet in height) observed by M. Broca. 
is Hercules, who was a perfect realization of the saying, 
‘big, strong, and brutish,” made bis living by exhibiting 
himself—a social function which he still exercises in death, 
since he is exhibited in the museum of the Anthropological 
Society (now known as the Broca Museum), ‘This man was 
so stupid that his friends said of him that he had just enough 
wits to gain his livelihood—which, however, was not diffi- 
cult. This immense imbecile had a colossal skull measuring 
1,950 cubic centimeters, and his brain weighed 1,735 gram- 
mes, or almost as much as that of Cuvier! This fact shows 
plainly that intelligence is not the only factor of brain 
weight, but that stature and weight have a great influence 
on this result. The observations collected together by Prof. 
Taruffi relative to dwarfs are too few to be conclusive. It 
must be admitted, however, that the femur—the bone which 
is most elongated in giants, is also the one which in dwarfs 
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He died 
at the age of twenty-two. He was engaged to a female 
dwarf, who, more fortunate than he, reached an advanced 
age. Unfortunately, the idea of measuring the limbs of 
these dwarfs pever occurred to those who described them. 
Quetelet was the first to carefully measure the celebrated 
Tom Thumb—a dwarf whose reputation has not been for- 
gotten, and who is only two and three-quarter feet in height. 
The few anthropometric measurements that have been made 
of dwarfs gives a greater value to Prof. Taruffi’s Memoire. 
Unfortunately, bis observations are comparatively few and 
relate to dwarfs whose stature was relatively large. His 
conclusions, then, cannot be regarded as absolutely definite. 


WOMAN AS A SANITARY REFORMER. 


Art the recent meeting of the Sanitary Institute, at Exeter, 
Eng., a lecture on this subject was delivered by Dr. B. W. 
Richardson, F.R.S. 

After some introductory remarks, the lecturer said there 
was not any difficulty in the way of making woman the ac- 
tive domestic health reformer. The only thing which re- 
quired to be considered was the method of bringing her 
universally into the work, and making the work a perma- 
nent custom or fashion, the neglect of which would be re- 
garded as a moral defect. There was no nobler occupation 
than that which was applied under the head of domestic 
care and nourishment of health, and he would press the 
office of prevention of disease upon women, not simply be- 
cause they could discharge its duties, not simply because 
it pertained to their special attributes, their watchfulness, 
and their love, but because it was an office which man 
could never perform, and because the whole work of pre- 
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vention waited and waited until woman took it up and made rule of the sick room should be their constant care, for, as 
it her own. The man was abroad; disease threatened the | he had said many times, if, in the management and treat- 
home, and the woman was on the spot; the house was her ment of the acute and many of the chronic diseases, he 
citadel. | could obtain in our climate absolute control of the fire and 
But by what process of training, it might be asked, could the windows of the sick room, he could determine the 
women so govern domestic life that diseases might be pre- | course of the illness. a 
vented wholesale? His reply was that the training required _‘ Finally, a woman ought to have such a training as would 
was simple; that every woman who willed to go through it , enable her to resist with her full persuasive might that pro- 
might do so, and might become mistress by its means of the cess whicb he had elsewhere called the intermarriage of dis- 
destinies of the world. A woman could master physiology ease, for she would know that diseased heredity united in 
so far as to understand the general construction of the human marriage meant the continuance of that heredity, as sure as 
body. She could make herself acquainted with its nine two and two made four. 
great systems—the digestive, the circulating, the respiratory, | — - 
the nervous, the sensory, the absorbent and glandular, the A GREAT MEDICAL DISCOVERY 
muscular, the osseous, and the membranous. She could be | Teh ste , : ; 
led to comprehend the leading facts bearing on the anatomy | By Investicatus DiscoveraNnpuM, M.D., C—A. 10 A.C. 
and function of those systems, to understand what part food “« Miserable de aquel, digo, que tune la honora espantadiza, 
played in the economy, the relationship which solid foods | ; piensa que desde una legua se le deseubru el remedio del 
bore to liquid, and to learn what the particular foods were | zapato, el trasudor del sombrero, la hiloza del herreruelo, i 
which were required for the young during the periods of ac- | ” ay 
: > cena - “ la hambra de su estomago.”—Cervantes. 
tivegrowth. If, possessing such knowledge, she would only 
utilize it, as she certainly would, we should, he would| In this age of rapid progress, when one discovery succeeds 
venture to say, have in this country hardly one deformed | another with the rapidity of thought, and the incandescent 
child at the end of one or two generations, and rickets, with | flashes of genius almost dazzle the eyes of applauding mil- 
all its attendant miseries of bowed legs, crooked spines, and | lions, it behooves original investigators to ‘“‘ hump” them- 
humped backs, would have passed away as if by the spell of | selves in order to get their discoveries before the public, ere 
an enchantress, After the understanding of the digestive | some one else is beforehand with them and carries off the 
system a woman should learn the principal facts relating to | laurel wreath. Many a proud reputation is blasted by being 
the circulation of the blood. She should know completely |o’er long in the ripening, and ideas to make a lucky hit 
the mechanical construction of the heart, and how the heart | must strike square out from the shoulder without too much 
was sympathetically moved in its action; for in the early | design or premeditation. If one would be a successful 
days of childhood the whole after life might be shaped by | thinker he must think fast, for procrastination is as baleful 
the tone which was given to that organ. The complete | to sensational celebrity as a corner grocery is to the benign 
structure of the breathing lungs should also be as plain be- | influences of a Sunday-school. 
fore her as the outward forms of those things she knew best.| Now, if there is anything for which we have talents it is 
Equally clear to her should be the leading facts bearing on | for invention, and all the passion of our erudite nature is 
that receptive system of the body into which the external | centered in original investigation; and on all the roll of 
universe transported itself. | honor there is nothing which tends to elevate us so much in 
How many young and middle-aged people, he would ask, | our own estimation, as that which inevitably flows from the 
were going about in spectacles, unable to see any object with | discovery of something new. Our genius has been patiently, 
the naked eye which was not uncomfortably near? How | diligently, and unceasingly taxed for lo! these many years 
many of those also had their backs distorted, and whence | to discover something that would incidentally benefit man- 
arose that strange combination of deformity? The question | kind at large, and directly benefit our “‘ainsel” in particu- 
was answered by Mr. Liebreich, who said: The greater | lar; something that would shed undying luster upon our 
part of it is induced while acquiring the art of writing. | name and at the same time fill our pockets. But, somehow, 
When the body is still being formed and is patil ess somebody has everlastingly been forestallingus. We might 
the child is permitted to sit with the chest and back bent | easily have invented the telephone if Edison would have 
forward, and with the eyes close to the paper. Thus the | minded his business and kept quiet awhile; or we could have 
natural refraction of the lenses of the eyeball is permanently | developed a successful forty days’ fast if Tanner bad not 
perverted; the parallel rays of light are brought to a focus | pitched in; but there is so much competition in the field that 
before they reach the retina, and there is produced the de- | it seems about as hard to get up a first-class medical or 
formity of short sight, for the correction of which an | scientific sensation as it is to start a political campaign lie. 
artificial lens or glass is required. At the same time the| Some years ago we invested in a microscope, preparatory 


back abnormally bent retains its abnormality, and short | to going into the histological sensational discovery business, | 
sight and curved spine go together, twin defects of one error | confidently believing that by carrying our researches into ! 


which ignorance of the simplest principles permits the de-| that teeming world beyond our ordinary vision’s ken, 








voted and affectionate parent to overlook, as if it were! 
a necessary and therefore irrepressible and irremediable | 
evil. | 

Suppose the women of our country trained to the know- | 
ledge of the first and elementary truths about visual func- | 
tion, and guided by them, was it not all but certain that | 
another deformity would in a generation become virtually a 
thing of the past? To the knowledge of nervous function it 
would be desirable to add a few facts respecting the great 
glandular system of the body, and the woman should, in the 
last place, study with special care that extended membranous 
expanse which was so sensitive to external influences of 
heat and cold, and in that way learn the value of keeping the 
functions of the skin in due cleanliness, so that the bath 
would come to be regarded by her not merely as a luxury, 
but as one of the necessities of daily life. 

Having thus made herself acquainted with the living 
house, she would be tempted to inquire into the mysterious | 
construction of that deadly-lively house which until lately 
the architect and builder had pitchforked into street and 
square, with a facile and contented wisdom of wigwam 
descent. She would endeavor to find out how she could 
most effectively and economically maintain in her house, in 
the varying seasons, an even and equable temperature. She | 
would aim at discovering in what way she could keep the 
air of the house free from that most objectionable of mischief, 
dust. She would demand to have marked for her on a map 
or plan the precise position of every drain pipe in the estab- 
lishment, and would insist with intelligent skill on having 
every drain kept as systematically clean as the china in the 
housemaid’s cupboard. She would learn enough of the 
chemistry of water to enable her to determine, with as much 
facility as she could tell whether a looking-glass was clear 
enough to reflect back without fault the image of her face, 
whether the water was wholesome and drinkable, and she 


pure water might be puritied and made safe for the purposes 
of all domestic requirements. She would see that sunlight | 
found its way as freely as possible into every apartment, and 
that damp had no place in any one of her rooms. She 
would insist that where any living thing that ought not to 
be present in a house existed in it, that house was unclean. | 
She would see to the biennial purification of her dwelling. 
She would make the very act of cleaning and cleansing | 
clean, and the scullery, the landing, the bath room, the | 
laundry, would be the cynosures of her household. 
As to food, an intelligent study based on a knowledge of | 
the natures and uses of foods, would enable her not merely | 
to make the best selections and carry out the best modes of 
preparation now known, but would lead her to introduce 
new and improved methods of cooking.- She would be 
able better than any one to put to the test of experience 
the question whether it was good or necessary to have re- 
course for human food at all to the living animal creation. 
For his own part, it did not seem to him that man was 
constructed to be a carnivorous animal. It was by no means 
certain, seeing that the vegetable world was the original 
Source of every particle of living food, that it was well to, 
go for it to secondary sources of supply. But the point was | 
one upon which he was in doubt. That doubt it was in the | 
réle of the educated woman to solve, and, however she | 
might solve it, sure he was that, in watching carefully over | 
food and feeding, she would quickly discover a world of | 
facts that would be of unspeakable value. As to the art of 
the diagnosis of disease, he did not think the knowledge of 
it Was necessary for women, except in a limited degree; but | 
he would have them cultivate it to the extent of being able | 
to tell the correct names and characters of the more. common | 
diseases, and of knowin by sight those which were con- | 
tagious. To that knowledee they ought to add an ac-| 
quaintance with the facts bearing upon the periods of in- 
cubation of those diseases, while all the best methods of 
preventing disease should be at their fingers’ ends, and the 





we would find something, and we did. The first thing we 
found was that Lister had already set the world afire on the 


subject of bacteria; that he had taken possession, staked his | 


claim, and fully occupied the whole domain of microscopic 
surgery. 

But, nothing daunted, we turned our instrument toward 
medical topics, and as phthisis pulmonalis had hitherto 
baffled most pathologists, we thought it a fruitful field of 
research, and one in which we might find something. But 
before we could arrange our eye-pieces some infernal Dutcb- 
man bawled out ‘‘ Yaw, mine Gott, I ish got him!” and sure 
enough be had a micrococcus all grooved, dove-tailed, and 
fitted into the pathology of consumption as nicely as you 
ever saw anything. ut not in the least discouraged we 
raised our lens a little higher and prepared to pitch into 


| laryngitis and diphtheria with a vim, but only to find that 


we were again too late, for that region was not only ex- 
plored, but flooded with anti-bacterian solutions, and we 
had to beat a hasty though not ignominious retreat. 

We next turned our attention to that pestiferous malaria 
so mueh talked about, determined to settle some old dis- 
putes by positive direct testimony from the uverring micro- 
scope, and we actually went to the swamp to investigate it, 
but before we could drive off the *‘ skeeters ” and commence 
operations, that yellow-faced Italian macaroni, Signior 
Strangdoodle Crudelli, or something of that sort, had done 
found them, gobbled them all up, and duly christened them 


| after the forms and ceremonies of the Roman Catholic 


Church. 

Such luck would have discouraged an ordinary genius and 
driven him from the field in despair, but -we were not made 
of that ‘‘ perishable stuff.” When we buckled on our spurs, 
and dubbed ourself a knight of the lens, we inscribed on our 
shield that sage Latin motto “‘ Nil Piserinctum,” which being 
interpreted means ‘‘ Don’t give up the ship;” and in this in- 
stance we didn’t. A mind fertile in expedietts is a jewel 
to its possessor if to no one else, and we bave a mind as 
elastic and grasping as the conscience of an ordinary Con- 
gressman, so we remembered a private, secluded disease; 
one supposed to arise out of our most intimate, social rela- 
tions, and whose silence and privacy would be calm enough 
for an anchorite; one that when a person becomes the pro- 
prietor of it, he is not apt to blow much about his possession, 
and all the information he imparts concerning his condition 
is always in the strictest confidence. In this quiet domain 
we thought to direct our talents for observation, hoping, 
oh, so fondly! that we could, unmolested, unostentatiously 
and philosophically carry on our investigation, dig up our 
personal share of the much-coveted baccilla, photograph, 
and describe them, so that no one could be mistaken in their 
ear marks and lay a prior claim, and by so doing, enroll our 
name alongside of the immortal Lister, But, alas, for human 
expectations! before we could catch a case—No; before we 
could catch the—No, not that either; but before we could 
come up with an impecunious fellow-creature, with tbe 
aforesaid disease above mentioned, on whom we could ex- 
periment, behold! one Watson Cheyne, of King’s College, 
has already discovered them in ares numbers and seoseted 
his name on the identical spot where ours ought to have 
been. Whether he is entitied to the credit of first — 
his thoughts in this direction, or whether he just simply h 
the good luck to have a case on band on which to experi- 
ment, and by this means outstripped American genius, will 
never be known until that day in which the sea shall give 
up its dead, and we will not pretend to contest the matter 
further, but allow him to fill his baccillated urethra with his 
antiseptic cocoa butter and repose on bis laurels in peace. 

But we think we’ve got them this time. It is a poor genius 
that never profits by experience, and as we’ve had the ex- 
perience in abundance, we now propose to reap some of the 
profits. We intend to adopt the plan of a great many other 

rogressives; advance the theory and then hunt up the 

‘acts to fit it at our leisure. We are not greep enough after 


the experience we have waded through as an original in- 
vestigator, to sit quietly down like Jenner, to years of pa- 
tient toil, before we cry out Eureka; but we are going to 
ery Eureka first, and then hunt for it afterwards. We in- 
tend to be up to the requirements of the age, and announce 
an important etiological discovery, and then make the dis 
covery when we feel like it. And inasmuch as the disease 
of which we have discovered the origin afflicts more pecple 
than  pnee » fever, cholera, and small-pox combined, we 
want it understood that we expect honor commensurate with 
the magnitude of the discovery. We intend tohave a special 
congressional committee appointed to take it under con- 
sideration, and a special national board of bealth organ- 
ized to take charge of it, with full powers to enforce quar- 
antine in all infected localities, and fumigate, disinfect, and 
purify them, and armed and equipped to destroy the fell 
bacteria which cause so many aching hearts in this fair 
land, by the aid of science and the power of law. 

The disease in which our investigations have led us, the 
pioneer as it were, to discover the much dreaded bacteria is 
CORNS; that is, we have not exactly found them yet, but in- 
asmuch as they are found in all animal tissues alive, decay- 
ing, and dead, sound and unsound, we infer that they are 
also in corns ; and being in cvrns, it is consonant to reason 
to believe that they are the casus morbi ; for if they are not 
the cause of corns, what in thunder are they there for? It 
is the received orthodox doctrine of the present day, that 
where you find micrococci in diseased tissues, they are 
aut generis the cause of that ggg disease, just the same 
as when you find a mud turtle in a puddle hole, that he is 
the cause of the puddle hole. These are funcamenta) prin- 
ciples of advanced pathology, which none may dare dispute. 
They are, as a distinguished edvocate of the germ theory 
says, ‘accepted facts by the profession at large,” and we 
have a perfect right to build our corn theory upon them, and 
no doubting Van Swiller shall dare to prevail against it. If 
the bacteria found in suppurating wounds are necessarily 
the cause of suppuration, and those observed in tubercle are 
the cause of consumption, and those found in the larynx 
the cause of diphtheria, and those found in swamps the 
cause of malaria, is it not reasonable tosay that those which 
ought to be found in corns are the cause of conns? Then, 
such being the case, do we need anything else but a con- 
gressional enactment properly enforced to surround, isolate, 
and banish this terror of young and old from the land? And 
if Flint don’t decide it to be a ‘* self-limit«d disease,” before 
Congress meets, we call upon all true lovers of sanitary 
science to aid us in procuring the necessary legislation upon 
the subject. 

In consideration of the magnitude of this discovery, we 
hereby demand that our name be immediately enrolled ou 
the highest pinnacle of fame; and that all the scientific so- 


| cieties of the world, including tbe lime-kiln club, take the 


necessary steps to confer an honorary fellowship upon us; 
that kingdoms, and principalities, and potentates present us 
with an annual pension, together with such other marks of 
merit as befits him whom the king delighteth to honor; and 
that towns, villages, and cities give us the full benefit of 
the free lunch system.—Southern Practitioner, 


COPPER A PRESERVATIVE AGAINST CHOLERA 
AND TYPHOID FEVER, 


At the meeting of the Académie de Medecine de Paris, on 
March 30, M. Burg read an interesting paper on this sub- 
_— The paper gave the particulars and results of a num- 

er of observations and researches, which prove that work- 
ers in copper enjoy an almost complete immunity from 
cholera, and also to an almost similar extent from typhoid 
fever. It seems to be necessary for this immunity, bow 
ever, that the copper powder with which the sysiem is im- 
pregnated should possess a certain degree of purity, ex. gr., 
not be attenuated too much by admixture with iron dust, 
and that the exposure of the copper dust should be constant. 
In view of these facts, the therapeutic value of the internal 
administration of copper in typhoid fever and cholera be- 
comes a question of much interest.—Jour. de Méd., etc., de 
Bruczelles. 


HEADACHE AS A SYMPTOM OF URZMIA. 


RECENT observations on the symptomatology of Bright’s 
disease discloses the fact that severe pain , Anke in the 
occiput may be regarded as one of the symptoms of the dis- 
ease. Dr. E. C. Seguin has recently met with two cases 
(Archives of Medicine, August, 1880) in which occipital 
headache was so localized and persistent, as to give rise to 
a strong suspicion of organic disease of the cerebellum. In 
one case a positive conclusion was only reached by means 
of a post-mortem examination, which showed that the cere- 
bellum and the other parts of the encepbalic mass were nor- 
mal, while both kidneys were extensively diseased. The 
left kidney was found completely diseased, granular and 
hard in places, its membranes peeling off with difficulty. 
It had a reddened, congested appearance, and showed evi- 
dences not only of a chronic trouble, but also of a more re- 
cent acute inflammatory action. The right kidney was 
found to be only partially affected—somewhat congested, 
and with the same type of lesion. These cases both now 
appear to have been examples of contracted kidneys and 
uremia. Both patients were adults, had suffered from 
chronic headache, more or Jess of the migraine type; at a 
given period the headache became transformed into a local- 
ized occipital pain very different from the former attacks. 
The symptoms of renal disease were not marked; in one 





case there was no edema, in the other a mere trace; neither 


patient had the dyspeptic symptoms or the frontal headache 
which often suggests renal disease, and neither patient had 
the ‘‘Brighty look” which is so well known. The occi- 


pital sensation in these cases was true pain, not the painful 


gest a rigid state of the neck. 
stiffness of the neck in an attack. 


paresthesie which are sometimes due to lithemia and oxal- 


| uria, and sometimes to eye-strain, and which are errone- 
| ously (or rather insufficiently) designated as cerebral byper- 


emia. In Case II. the pain extended down the cervical 
spine, and was so much aggravated by movement as to sug- 
In Case IL there was once 
This peculiar headache 
was distinctly paroxysmal, but not at all periodical or influ- 


enced by any apparent outward circumstance. In both cases 


nausea accompanied the headaches, and in Case Il. it is 
clearly stated that the nausea was secondary in point of 


time. Case lL. was made relatively clearer by the previous 


history of convulsions and a]bumen in the urine. 


Dr. Seguin is inclined to believe that the publication of 


these cases may serve to render more accurate the diagnosis 
of occipital headache, and to illustrate the utility of criti- 
cally examining the urine in cases of any degree of obscu- 


rity, more especially as occipital 


is scarcely men, 


tioned as a symptor of uremia, 
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ON SOME POINTS IN THE MANAGEMENT OF 
ASTHENOPIC SYMPTOMS IN EMMETROPIC AND 
AMETROPIC EYES.* 

By O. D. Pomeroy, M.D. 
LECTURE I. 


I writ begin the lecture this evenin 
attention first to the emmetropic eye. yhat are the condi- 
tions under which an emmetrope sees? You have already 
learned that an emmetropic eye sees distant objects perfectly 
at infinity, provided there is a relaxed state of accommoda- 
tion; that is, with the ciliary muscle in a state of repose. 
You have also learned that the range of accommodation in 
the emmetropic eye varies according to the age. In a child 
ten years of age it will be about two and a half or three 





by directing your 


inches, it being represented by one divided by two 
and a half, or one divided by three inches. The range 
then gradually recedes until the person is a_ little 


over forty years of age, when it reaches eight inches, 
and then it goes out of the category of an emmetro- 
pic eye having a normal range. Then it is almost always 
the case that, if we would have perfect vision in the emme- 
tropic eye, we must aid it by art. The internal recti mus- 
cles must have due strength as compared with the externi. 
The interni require to overcome a prismof 14° to 20, with 
the base placed outward; the externi, being the weaker, will 
overcome a prism of from 4’ to 8°, with the base placed in- 
ward, this ratio not being absolutely exact. Again, for pur- 
poses of near vision, it is usually stated that a person will 
work comfortably by using one half, or something less than 
half, of the maximum of accommodation; that is, the range 
of accommodation being one-sixth or one-seventh, the indi- 
vidual will read at thirteen or fourteen inches, which is 
about a proper distance. These general propositions being 
laid down as data from which future observations can be 
made, we are prepared to go on intelligibly in our study. 

I will speak first of the means for relieving asthenopic 
symptoms with spectacles. You all understand what is 
meant by the term asthenopia. It is weak sight dependent 
upon insufficieacy in the muscles which regulate the refrac- 
tion of the eve; in other words, the muscle of accommoda- 
tion and the interni, The patient may have normal range 
of accommodation—that is, it may be one-sixth—and yet the 
eye will be unable to read at thirteen or fourteen inches’ 

istance for any leng h of time without fatigue or pain, 
for the reason that the muscle is not of normal vigor—it is 
unable to sustain the usual muscular tension fora reasonable 
length of time. That insufficiency of muscular power may 
arise from fatigue consequent upon overuse of the eyes, 
may also come from insufficiency of muscular tone in the 
general system, all the muscles of the body being in a con- 
dition which does not allow them to bear excessive labor, 
the ciliary muscle and the interni being in the same condi 
tion as the muscles in general. I remember distinctly a 
lady whom I treated some time since, and I discharged her 
in as good condition as possible. Soon after, a friend asked 
after her welfare, and I said that her eyes were not strong, 
but that they were as good as any other part of ber body. 

D» not expect, by any means of culture or training, to 
make the eyes do proportionally more than other parts of 
the body which depend upon muscular contraction for the 

rformance of their functions. If the ciliary muscle has 
insufficient power from fatigue or from general atony, we 
must help it by art, and we do that by adjusting a convex 
glass which takes the place, in part, of the accommodation 
which performs its function insufficiently. If this is the 
only defect, be careful to use very weak glasses. This pro- 
position you may regard as a truism, namely, that the eye 
Sense as much help as is needful, and any more than that is 
a hinderance rather than a help. It is difficult to explain 
this fact; but it is true that, if you put on toostrong convex 
glasses—aid the ciliary muscle more than it really needs— 
pain, laclirymation, and general discomfort will be the con- 


= 
° 


sequence. So you are to guard against assisting this muscle | 


too much. The convex glass may be very weak indeed, and 
yet be sufficient; generally from one-sixtieth to one-fortieth, 
will be borne. When we come to consider that + yy mag- 
nifies the type noticeable, it is easy to understand how very 
much assistance can be rendered by it, and in most cases it 
will be all that will be required to furnish the necessary aid 
to the ciliary muscle. 

In this class of cases we will suppose that the interni are 
somewhat weakened in consequence of general muscular 
weakness, or from over fatigue; for. if the ciliary muscle is 
weakened, the interni are very liable to show some insuf- 
ficiency. You will remember that the muscles—the ciliary 
and the interni—although their functions may be separated 
somewhat the one from the other, they usually work to- 
gether. 

Now we have adjusted a + 69, and the result is, in the 


first place, that type can be read at a greater distance be- | 


cause a larger visual angle is formed; and in the second 
place, the very fact of pushing the type or work away gives 
the interni less labor to perform, and, therefore, gives them 


t. 

By this weak convex glass we have treated insufficiency 
of the interni muscles, and insufficiency of the ciliary mus- 
cle as well, with a good degree of success. 


DIRECTIONS FOR USING WEAK CONVEX GLASSES. 


Ordinarily the patient will not need the spectacles in the 
early part of the day before any fatigue has come on; but 
in the after part of the day, when fatigue begins to overtake 
him, certainly in the evening, if gaslight is used, which is a 
defective means of illumination, glasses will be gratefully 
received. But if at any time the glasses give rise to pain at 
all, they should be abandoned. Remember that, if the pa- 
— needs no assistance, the glasses become quite intole- 
rable. 


TREATMENT OF ASTHENOPIC SYMPTOMS WITHOUT 
SPECTACLES. 


If the patient is found to be fatigued by looking at an ob- 
= at a given distance, the ciliary muscle may be relieved 
xy pushing the — to a little greater distance. That is 
admissible only when the illumination is good and the type 
or object looked at is of sufficient size. This practice would 
not answer for reading very fine print or for sewing. 

Again, if the interni are a little fatigued, you will often 
gain very much by using one eye at a time. This may be 
accomplished by using a patch over one eye, or using revers- 
ible spectacles, one eye a which has a bit of ground glass. 


The practice of shutting one eye is not successful. By these 
means the eyes may do a greater amount of work than other- 
ise 


The choice of illumination is a ve 
relief of asthenopic symptoms. 


* Lectures delivered at the Manhattan Eye and Ear Hospital. 
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never be of a brilliant white color. I have noticed that 
Scribner's Monthly has extremely fine paper, but there is so 
much sizing in it that it has too bright areflex. I was com- 
paring the paper in that journal with the paper found in an- 
other, in which there was much less sizing, and the reflex 
was very slight. The paper which is to receive the printed 
impression should be of a dead white color, having no glis- 
tening reflex. A tinted paper, particularly that of a slightly 
| yellowish tint, is very pleasant for the eyes. A blue paper 
| would be pleasant enough, except that there is not quite suf- 
| ficient contrast between the black letters and the color of 
the paper. 

If artificial light is used, it must not be too bright. The 
lamp chimney may have a light tint of blue, causing the illu- 
mination to resemble daylight. The printed page should be 
well illuminated, but not excessively. 

Another good rule for relieving asthenopic symptoms is to 
be careful and not use the eyes too long at any one time. A 
rest of two or three minutes is often very grateful indeed to 
the eyes. It is quite a safe rule to stop using the eyes every 
twenty or thirty minutes. In a long sitting it will be found 
that more work can be got out of the eyes comfortably by 
frequent rests than by continuing the labor until the eyes be- 
= considerably fatigued. This is also a good rule to be 








observed with reference to all kinds of work. ~The use of 
| prisms, when the interni are somewhat insufficient, is often 
indicated. For myself, 1 have not had so happy an experi- 
ence with prisms as I could have wished. You can state in 
| general terms that if there is considerable insufficiency at 
| the far point, prisms will be borne. For instance, if the in- 
| sufficiency at the far point should be 1.° or a little more, the 
| patient will be benefited by the use of prisms in reading: 
and I should suggest a prismatic power a little less than one- 
half the insufficiency at the far point, divided equally be- 
tween the two eyes, the bases of the prisms being —— in- 
ward, as about the proper proportion. Suppose, for exam- 
ple, the insufficiency is 12° at the far point, I should say 
place one prism of about 21° over each eye. 
The lenses may be so constructed as to have the thicker 
portion placed inward, thus acting as a prism. 
| Another thing which may be done in insufficiency of the 
| interni is tenotomy of the tendons of one or both of the ex- 
terni. A few years since this operation was extremely popu- 
j\lar. The change in the position of the eyeball produced by 
| division of the external rectus muscle is very slight indeed, 
jand frequently there is no change at all. The proper me- 
| thod of performing the operation, if it is done, is to lift the 
| conjunctiva from over the muscle, and, making the smallest 
| possible incision in it, pass in the hook, catch the tendon, 
j}and divide it exactly at the point of insertion without dis- 
|\secting the conjunctiva from the tendon more than the 
{smallest amount. The objection to this operation is that it 
frequently produces diplopia when the patient is looking far 
toward the divided muscle, and for that reason principally 
| it has been discarded. When I come to speak of myopia I 
| will develop that point somewhat more thoroughly than at 
present. 


THE USE OF ATROPINE IN THE TREATMENT OF ASTHENOPIC 
SYMPTOMS, 
| 


| Whenever I meet with a patient who has evidently fatigued 
|his eyes by overwork, my first thought is with reference 
|to the use of atropine. A solution of four grains to the 
| ounce, and a few drops instilled into the eyes tbree times a 
day for two or three weeks, rests the eyes much more rap- 
idly than any measure which I have employed, and besides, 
it relieves whatever ciliary neuralgia may be present. While 
'the atropine is being used, smoked glasses should be worn 
to prevent the entrance of the flood of light which would 
otherwise pass through the dilated pupils. 





THE GENERAL HYGIENIC MANAGEMENT OF ASTHENOPIA IN 
| THE EMMETROPIC EYE, 


| Inasmuch as the asthenopic symptoms in the emmetropic 
eye depend largely upon insufficiency of muscular power, 
all our treatment should be directed toward the improve- 
| ment of the general condition of the patient. I have often 
| observed that asthenopic patients, after a full meal, possibly 
| with wine, could use their eyes very comfortably for a short 
time, in consequence of the temporarily improved hygienic 
condition. Certainly, the habits of life in all these patients 
should be studied in the most careful manner. If they are 
leading a sedentary life and are confined largely indoors, 
reverse the order if possible, and send them into the open 
air, Cause them to obtain sey exercise, as much as they 
can comfortably bear, and do all that can possibly be done 
to improve their physical condition. Feed them with the 
most nourishing food, keep the skin and the bowels in good 
| condition; in short, do all that is necessary to bring them to 
' the top of their condition. 


DYER’S PLAN. 


There is another element in these cases. The patient 
often loses confidence in his eyes: that is, he can use his eyes 
better than he thinks. Having fatigued them a number of 
times, he becomes discouraged, and concludes that he cannot 
use his eyes at all. For these patients, what is called Dyer’s 
plan—giving carefully regulated gymnastic exercise to the 
| muscles of the eyes—is extremely valuable. So far as this 
| part of our subject is concerned, it is based upon a very sim- 
| ple proposition, namely, change of the relative accommoda- 
| tion; that is, the innervation of the ciliary muscle and the 

interni are not equal, the interni being contracted more 
strongly than the ciliary muscle by the use of the convex 

glasses adopted in this method. 

A convex gluss before the eyes in reading will help the 
ciliary muscle, but afford no assistance to the interni; so the 
‘relation is changed; the relative accommodation is not the 
| same as it was before the glass was adjusted. This is the 
| first phase of the question, and the second is a systematic 
| and careful exercise of the ciliary muscle. Some patients 
| are so asthenopic as not to be able to use their eyes more 
than two or five minutes at a time without excessive fatigue 
or pain. These patients are*found in the higher rather than 
in the lower walks of society, and they are extremely annoy- 
ing to deal with. There is one element in this method 
| which can be used to assist in controlling these rather un- 
manageable patients, and that is, almost anything which 
| occupies their attention under the pretense that they are to 
do exactly as they are told has a good effect upon their 
morale. Dyer’s plan calls for the use of weak convex 
glasses in this class of cases, and the patient is to use the 
eyes a certain length of time three or four times a day. Be- 
gin to day, for example, with two minutes; to-morrow the 
| time can be extended to three or four minut »s, and so grad- 
ually increase the length of time unti) a respectable amount 
of reading can be done. Some have said, compel the patient 
to use the eyes whether they become painful or not. I am 
disinclined to follow that practice, but prefer to adopt the 





method which is best expressed by a sort of Hibernianism 
let them stop and rest their eyes before they are fatigued: 
in other words, avoid any approach to excessive or notice. 
able fatigue. The moment that the patient finds reading js 
done uncomfortably, he should stop and rest the eyes a few 
minutes. 

Guided by this maxim, you go on, allowing your patient 
to use the eyes so many minutes the first, an then ac ding a 
few each succeeding day; but if at any time the amount of 
time added gives any special discomfort, go back at once to 
the point at which the exercise can be continued with ease. 
Beware of pushing this gymnastic exercise too far. Some 
men admit of almost any amount of muscle training, but 
others have a very finite point beyond which they cannot be 
carried with safety. I have now in mind a patient who re 
ceived the advice of some half dozen of the best ophthalmic 
surgeons in New York and Brooklyn, and was finally under 
the care of one gentleman who had special skill in the use 
of the Dyer plan of gymnastics for the eyes. She was a sen- 
sitive, weakly girl. That gentleman brought her from being 
able to read only a few minutes three times a day to ability 
to read one hour and a half three times a day, when sud- 
denly she broke down and went back to the beginning, and 
she has as yet scarcely recovered from the effects of the 
overstraining of her eyes. To digress a little, I remember a 
lady who could sing extremely high notes, and her music 
teacher, taking pride in exhibiting her powers, practiced her 
high notes excessively for two or three days, when suddenly 
her voice broke down, and she did not recover for the next 
twelve months. So you have to be extremely careful, and 
study the cases in all their details. and not make the mistake 
of overdoing the gymnastic exercise. 


INDICATIONS FOR THE USE OF GLASSES IN PRESBYOPIA, 


Presbyopia naturally follows the subject we have just been 
studying. By presbyopia, as you all have learned, we mean 
the limitation of the range of accommodation, which is ex 
pressed by any fraction greater than one-eighth; that is, if 
the range of accommodation is less than one-eighth, we call 
the patient presbyopic. The person still has an emmetropic 
or normal eye. The adjusting power, however, gradually 
growing less and less from ten years old upward, has finally 
extended the near point of distinct vision beyond eight 
inches. The near point having passed beyond this distance, 
why should that produce trouble in reading? The answer 
is as follows: we take less than one-half of the whole range 
of accommodation and give that as the point at which the 
patient will read comfortably. 

We will say that the patient has presbyopia one-ninth; the 
reading distance, therefore, will be something like twenty 
inches, which will cause ordinary type to subtend an insuf- 
2s . ry * . . 
ficient visual angle, and make it impossible to read with 
comfort at that distance. Even if we could, it would be 
found to be inconvenient to hold a book so far off. Fine 
print must be held within ten to fourteen inches to be seen 
comfortably. 

You will remember, when I spoke of tests for vision, that 
I said they were not absolutely exact. We learned that 
twenty-twentieths was normal vision; but if you illuminated 
the type with sufficient care, smaller type might be read. 
The presbyopic patient will read fine type, if sufficiently 
well illuminated, at a greater distance than its number would 
indicate, namely: No, 1 may be read at sixteen or eighteen 
inches instead of twelve; from these considerations you can 
say that the presbyopic patient needs help, and that must 
come from convex glasses, 

It is foreign to our purpose to speak here of the physio- 
logy of presbyopia, and we will pass to the simple rule for 
finding a presbyopic glass, and that is, to bring the near 
point back to eight inches. How shall that be done? In 
the simplest possible manner. Suppose that the patient has 
presbyopia one-twelfth; that would be represented by a 
twelve-inch plus glass, and you wish to bring the near point 
back to eight inches. <A plus eight-inch lens will bring it 
back to eight inches without the aid of the adjusting appar- 
atus of the eye, when, we have just so much too much 
power, as is represented by his accommodation,-and the 
equation will read one-eighth minus one-twelfth equals the 
lens sought, with which he will read comfortably. 

Again I have told you that, in order to select properly the 
glass by this method, you must obtain the near point of 
vision with great exactness, You will remember that a few 
evenings since it was shown how difficult it was, sometimes, 
to get the exact near point. In order to test for the near 
point you must have just as fine type as the patient can read 
at a given distance. If he is presbyopic one-twelfth, and his 
vision is twenty-twentieths, you must take No. 1 of Snellen. 
Why? Because, if you take 3 or 4 or 5, he will read it 
nearer than twelve inches; but the object is out of focus, he 
sees it through circles of dispersion. The fine print cannot 
be seen through circles of dispersion, and therefore the exact 
position of his near point can be estimated. There is con- 
siderable difficulty in getting hospital patients to read as 
oe possibly can. They are people who are not 
under much discipline even at their very best, and that fact 
will be a source of great annoyance to you. If you wish to 
avoid the difficulty incident to this plan I will give you a 
simpler method, and that is to take the weakest glass with 
which the patient can read comfortably and for some time at 
thirteen or fourteen inches. If the patient is just beginning 
to wear glasses, I recommend him to use one not stronger 
than one-fiftieth or one-sixtieth. It is to the patient’s ad- 
vantage to retuin his accommodation as long as possible; 
and it will astonish you to see how much help + will 
give him. I have given glasses of + ;'5 to old gentlemen of 
sixty years of age, and they have worn them with great com- 
fort for a considerable time. 

If the glass selected by the above rules gives no unpleas- 
ant sensation of straining the eyes, no lachrymation, no un- 
pleasant feeling in the epigastrium, after reading for ten to 
twenty minutes, you may be quite sure you have a properly 
selected lens. This glass should be changed once in one or 
two years, gradually making it a little stronger, but encour- 
aging the patient to use the accommodation as much as he 
comfortably can. 

There is nothing more annoying to a patient than to bave 
lost the adjusting power of the eye. Fou may remove a 
cataract from a patient’s eye and get vision twenty-twen- 
tieths as the result, and yet he will not be particularly thank- 
ful, for he has an eye without adjusting power, and in order 
to read he must hold the paper at exactly a given distance, 
otherwise it is out of focus. Ata distance he will see well 
with the glasses that neutralize his hypermetropia, but any 
object between the far and the near point will be out of 
focus, which of course is very annoying. If there is ambly- 
opia in conjunction with presbyopia, you may use glasses of 
a greater strength than indicated by the rule laid down, for 
you thus increase the size of retinal images, and in that man- 
ver diminish the amblyopic symptoms, 
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The directions to be L vps when the patient begins to wear 
resbyopic glasses should be nearly in accord with the rules 
id down in the early part of this discourse, namely, en- 
couraging him to go without glasses in the early part of the 
day while the adjusting muscles are strong and willing to 
work, and resorting to the spectacles in the afternoon and 
evening when he will the better appreciate their assistance. 


studying the management of emmetropia—namely—ciliary 
muscles differing greatly in contractile power. By the rule 
already laid down, to use one-half of the range of accommo- 
dation, you can see that some cases would require glasses 
and others would not. 

The management of manifest hypermetropia in very young 





THE USE OF GLASSES IN AN APHAKIAL EYE. 


In an aphakial eye, an eye which has lost its lens, either | 
by extraction or otherwise, if emmetropic, or normal, there | 
is a hypermetropia of about one-fourth. But you do not) 
know in a given case whether or not the eye was previously | 
emmetropic; so you are obliged to determine, either by the 
ophthalmoscope or experimental tests, what the exact num- 
ber is which should be worn, As a rule, + 14 will give the | 
best vision; but always try a cylindrical lens, or even some | 
other power of spherical lens, unless vision comes up to | 
twenty-twentieths. If vision by the use of + 14 is twenty- 
thirtieths, try a cylindrical lens, because occasionally vision | 
after extraction may be brought up to twenty-twentieths. 
As we are all anxious to get the best possible results after | 
cataract extraction, I have in a number of instances had the | 
pleasure of illustrating to private pupils the great improve- 
ment to vision given by cylindrical lenses in extraction 
cases where a spherical lens had previously been used with 
inadequate results. It has seemed to me that a cylindrical 
lens was more likely to be accepted after extraction than 
after solution of cataract. What glasses shall we give the 
patient to read with? If vision is twenty-twentieths or twen- | 
ty-thirtieths, we may content ourselves by adding to the pre- 
viously correcting lens a + 4's, which will enable the patient 
to read at twelve inches. Itis frequently the case, however, 
that there is a good deal of amblyopia, or bad sight, in con- 
sequence of imperfect results, and then we gain by giving a 
glass too strong, so to speak. You may bring the near point 
up to five or six inches, because here is one eye only to deal 
with, and there is likely to be very little contraction of the 
internal recti muscles to annoy the patient. 

Watchmakers wear a two-inch lens over one eye for twen- 
ty or thirty years, and work with it a large part of the time, 
without much fatigue to the eye. At first it is usually tedi- 
ous to bear the tension of the accommodation; but after 
awhile they manage, by a species of unconscious experimen- 
tation, to get the exact adjustment. and work without trou- 
ble, the interni participating very little, if any, in the visual 
act, 

One objection to using a glass which places the near point 
at three or four inches would be the unpleasant approxima- 
tion of the object; but in any given case a glass which will 
enable the patient to read the usual coarse print of the fam- 
ily Bible will fill him with delight. You will often hear it 
said, after cataract extraction, that the patient read No. 1 of 
Snellen’s or Jaeger’s test-types, and, at first glance, that 
seems like an excellent eeu But do not be misled by a 
statement of that kind; for nothing but vision obtained at 
the far point is altogether satisfactory evidence of the state | 
of vision. 

Of course, vision would be twenty-twentieths if the patient 
read No. 1 of Snellen at twelve inches; but the fallacy comes 
in here—a lens is used that brings the near point to five or 
six inches, and reading No.1 at that distance does not indi- 
cate perfect vision. 


| 


| 


LECTURE II. | 
The first topic this evening is hypermetropia. This is a 
condition of the eye which arises, probably, from arrest of 
development of the eyeball in which the antero-posterior 
diameter is too short. The lens and the cornea represent 
about the same refraction as that of the emmetropic eye. 
The eyeball being too short, it necessarily has insufficient 
refractive power. We have already learned that the emme- 
tropic eye is in a state of absolute repose at the far point; 
that is, objects seen at a distance are accurately focused 
upon the fovea centralis without the aid of muscular con- 
traction. Light falling upon the emmetropic eye of a dead 
man, according to this theory, would reach an exact focus 
upon the fovea. That statement requires some modification. 
In a large majority of children, the eye, under atropine, will 
be found to be hypermetropic unless it is myopic. This is 
much more often the case than with adults. have exam- 
ined the eyes in quite a large number of adults under atro- 
pine, and have found that not more than five per cent. 
emerge from its influence without having been found to be 
hypermetropic or myopic. For producing this effect you 
may use a four grain solution, and instill a few drops into the 
eye three times a day, for from one to three weeks, and thus 
put the muscle of accommodation into a state of absolute 
repose. In explanation of this fact of generally finding a 
lower refraction after atropia, I am inclined to offer the the 
ory advanced by Donders, namely, that a certain allowance | 
must be made for a species of normal tonicity of the ciliary 
muscle. He says from ,j; to jy; that is, if the ciliary muscle 
is in a state of absolute repose, the eye would require a con- 
vex lens of from iy to J, to bring the rays of light to a focus 
upon the fovea. 
I would define hypermetropia, practically speaking, to be 
a condition of the eye in which refraction is lowered more 
than from 4, to 4, with the ciliary muscle in repose, by atro- 
pine or otherwise. The range of accommodation in the 
hypermetropic eye is frequently more than in the emmetro- 
pic eye, which will be an important element in our studies 
relating to the action of lenses in aiding vision in this class 
of cases. The hypermetropic patient has been so necessi- 
tated to intensify the action of the ciliary muscle to over- 
come the hypermetropia that he has gymnastically increased 
the power of the muscle. 
has been increased in a similar manner, which will account 


| 
| 


for the existence of convergent squint in some hypermetro- | 
pic eyes; that is, the interni, by constant effort to equal the | 


innervation of the ciliary muscle, become hypertrophied to 
such a degree that their opponents, the externi, are incap- 
able of maintaining the eyeball in the proper position for 
binocular single vision, and the consequence is convergent 
Strabismus in one or both eyes. 

As to the use of glasses in hypermetropia. We started 
with the proposition. in speaking of emmetropia, that to read 
comfortably for any given length of time, at the usual dis- 
tance, the patient would be required to call forth a little less 
than one-half the range of accommodation. The hyperme- 
tropic eye frequently having a greater than normal range of 
accommodation, can, on account of that, often work without 
glasses with perfect comfort. For instance, the range of 
accommodation may be }; if we divide that by two, we have 
}, which is more than needed. Then if he has a hyperme- 
tropia of 7, to Jy, the reading distance will be removed to 
the proper point—namely—thirteen or fourteen inches. 
Moreover, in the management of hypermetropia we meet 
With precisely the same question that confronted us when 


subjects. I will speak of this separately. A very — pro- 
portion of young people have, as we previously stated, a cer- 
tain amount of hypermetropia. Frequently it is facultative; 
that is, they will see just as well without convex glasses as 
with. It comes to be a question whether you will correct 
their ametropia or not. If there are no asthenopic symp- 
wy do not use glasses; if there are, use them. But you 
will frequently find, after the ciliary muscle becomes rested 
on account of the use of the spectacles, that the glasses _ will 
be thrown off as something not to be longer tolerated. I 
have in mind a case: a young man, sixteen years old, had 
manifest hypermetropia of ,; and asthenopic symptoms. I 
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A gentleman, 46 or 47 years of age, had a small amount of, 
astigmatism (+- Jy), which was diagnosticated at that time. 
He asked for glasses on account of moderate presbyopic 
symptoms. I told him that his right eye was slightly astig 
matic, but that I thought it would not give him any trouble, 
and advised him not to go to the extra expense of a cylindri-’ 
cal glass. He went away, used the glasses prescribed for 
about a year, and then returned, saying that his right eye 
had pained him somewhat, and that it watered. In other 
words, it began to show asthenopic symptoms. I then saw 
that it was necessary to correct the hypermetropic astigma- 
tism, and he has had no asthenopic symptoms since. ou 
will conclude by this that at the beginning it may be a kind 
of experiment as to whether or not you will give the patient 
a glass that will correct the hypermetropia. Of course, with 
only a moderate de of hypermetropia and a strong cili- 
ary muscle, he would prefer to avoid glasses. 

Bome zeus ago, by the advice of a distinguished gentle- 
man in Berlin, I purchased a set of cylindrical lenses rang- 





prescribed Af and he wore the glasses a year with comfort; 
they began then to worry the eyes and he found that he 
worked better without than with them, and I therefore told | 
him to discard them. He did so, and ever since has worked 

comfortably without the aid of glasses. 

In a patient of middle age, I should, as a rule, neutralize all 
the manifest hypermetropia, and let him wear glasses for | 
distance, unless he found, after awhile, that he was just as 
comfortable without glasses as with them. But if he previ- 
ously had asthenopic symptoms, he probably would bear to 
use the glasses constantly. 

At the near point he may use glasses which nearly equal 
or even ensued tn total hypermetropia, and the glasses can 
be determined by the rules which we adopted in fitting 
glasses for presbyopia—namely, take the lens which corrects 
the manifest hypermetropia, and see what the range of ac- 
commodation is; if it be less than 14, find by the plan previ- 
ously stated what glass will bring the near point up to eight 
inches; this, added to his hypermetropic correction, will give 
the proper reading glasses. 


CONVERGENT 8SQUINT AND HYPERMETROPIA. 


I will say a few words regarding the management of con- 
vergent squint in hypermetropia. A good deal has been at- 
tempted in relieving convergent squint without tenotomy, 
especially if it is what is called periodic squint, the earlier 
manifestation of strabismus, It is a fact that many young 
patients who occasionally squint may have convex glasses 
adjusted to their eyes, which will relieve the tension of the 
interni so completely as to cause them to use their muscles 
so moderately as not to give rise to a squint at all. But that 
plan has not succeeded as well as was anticipated. I have 
coming to the clinic a patient in whom I had corrected the 
convergent squint by a tenotomy. Afterward the squint 
returned. The eyes now are perfectly straight while he 
wears glasses, but if he Jeaves them off even for a few min- 
utes the squint returns. 


GLASSES AFTER TENOTOMY FOR CONVERGENT SQUINT. 


As to the strength of glasses to be used after tenotomy, I 
do not always use correcting lenses after tenotomy for con- 
vergent squint, even in hypermetropia. If there is a con- 
siderable degree of hypermetropia I always do. In youn 
children, who are very prone to relapses after tenotomy, 
always use a correcting lens, Fang I find a considerable 
degree of hypermetropia. That is usually satisfactorily 
found by the ophthalmoscope only. I am in the habit of 
making a diagnosis of all the hypermetropia which may be 
developed by the ophthalmoscopic examination, and fitting 
the patient with glasses thus found. I direct them to be 
worn for a longer or shorter period of time. A case will | 
illustrate this point. A child four years of age was operated 
upon by me for convergent squint. The eyes Soonmse 
straight, but relapses occurred several times. I caused her 
to wear glasses which neutralized all the hypermetropia | 
diagnosticable by the ophthalmoscope. As long as she wore | 
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a few hours only, the squint would return. directed that 


ligence that the child was able to discard the glasses without | 
provoking a return of the squint. Up to the present time | 
the eyes remain straight. Even if you overcorrect the hy- 


special harm. I do not now recall a case in which pain, | 
lachrymation, or appreciable discomfort has resulted from | 


metropia. The worst they can do is to induce an artificial 
myopia. 
ATROPINE IN CONVERGENT SQUINT IN THE HYPERMETROPIC 


EYE. 
Atropine has been used to correct the convergent squint of 


ing as high as y. But since that time it has been found 
that this number is much too strong for some cases, especi- 
ally for myopes; and even in hypermetropia we find occa- 
sion to use a cylindrical lens as weak as 75. Some go much 
finer than that, but I can hardly see any proper indication 
for so doing. Insufficiency of the interni in hypermetropia 
may be managed precisely as in emmetropia. 


MYOPIA. 
In myopia there exists a condition exactly the opposite to 


| hypermetropia; that is, the eyeball is too long instead of too 


short. It is more than that. It is frequently, indeed almost 
always, a more or less diseased eye. The length of the eye- 
ball is due to an ectasia or bulging of its posterior portion. 
This may be athimble-shaped projection located in the region 
of the fovea; it may reach the border of the disk, or any other 
portion of it, or the whole may be included. It may extend 
even to the equator of the eyeball. You will perceive by 
this why we are so uncertain in our diagnosis of the refrac- 
tion of a myopic eye by the ophthalmoscope. It is extremely 
difficult, if not impossible, to diagnosticate exactly the re- 
fraction of the fovea centralis without the aid of blood ves- 
sels, which are not found in this region, and the best I can 
suggest is to observe the refraction as near the mucula as 
vessels are found. This refraction may be a little more, 
perhaps a little less than that determined by the trial 
glasses. 

The cause of the bulging of the eye in myopia isa disease 
which Graefe called sclerotico-choroiditis posterior, and is 
almost always accompanied by posterior staphyloma. It 
produces changes in the choroid resulting in atropic patches 
here and there, stretches the retinal tissue, sometimes caus- 
ing detachment, and induces quite a variety of retinal dis- 
turbances. So in a large number of cases of high degrees of 
myopia you will find that amblyopia enters largely into the 
problem of the selection of glasses. In consequence of this 
bulging of the eyeball, it presses rather heavily upon the 
fatty connective tissue cushion at the posterior part of the 
orbit, and hinders mobility of the eyeball in a purely me- 
chanical manner. In consequence of this the ocular -mus- 
cles, notably the interni, will be found quite insufficient to 
proper mobility of the eye. 

Insufficiency of the interni is quite characteristic of myo- 
pic eyes, and it sometimes exists to the extent of causing 
divergent squint. In hypermetropia, you remember, we oc 
casionlly have convergent squint. This is an element which 
requires careful consideration when glasses are adjusted. 


WHAT GLASSES SHOULD BE GIVEN TO A MYOPE? 


It has been laid down as a rule in many of the books, in- 
cluding Donder’s, that if the range of accommodation in the 
myopic eye is normal, you can give the patient glasses for 
distance that neutralize the myopia, and which may be worn 
for constant use. This rule, very frequently, is not to be 
relied on. I can explain the fact only by referring to two 


| the glasses her eyes were straight; but leaving them off for | theories. 


The ciliary muscle in myopia is frequently quite weak. 


glasses be worn constantly, but to leave them off when it In general terms you will find that a myopic eye works much 
| could be done without causing a return of the squint. After| more comfortably with the accommodation considerably 
' three or four months the parents came with the joyful intel- | relaxed. 


Again, in myopia, we have to deal with what is extremely 
troublesome; that is, any disturbance of the relative accom- 
modation. Take, for instance, a myopia of one-sixth; the 


| permetropia in little children, I do not know as it does any | patient will read with the far point at about six inches; his 


accommodation will be almost completely relaxed, but the 
interni represent a convergence of six inches. He may have 


| wearing glasses which were too strong to correct the hyper- | done this so long that he will do it with comparative com- 


fort. You can readily see that this is an artificial condition, 
due simply to a long continued babit, and it is extremely 
difficult to cause the patient to use his eyes under different 
conditions. Now correct the myopia and then notice the 
change. At the far point he will see objects with relaxed 


| accommodation, and instead of the interni converging at a 


point six inches distant, the parallelism of the eyes must be 


Likewise the power of the interni | 





hypermetropia. I think Dr. John Green, of St. Louis, kept 
the eyes of a patient under the influence of atropine for 
from one to two years, with the view of curing the squint. 
So long as he used the atropine the squint was relieved. In 
/some cases, however, this good result was not obtained. | glasses for distance which do not wholly neutralize the 
After the patients recovered from the atropine the squint myopia. I have already stated that in myopia you must at- 
| commonly returned; so I believe be has abandoned the de- | tend to the condition of amblyopia. 

vice of curing the strabismus in this manner. I do not by| Do not forget for a moment that the myopic eye is often 
any means find that atropine will prevent even periodic | better able to read fine print for a longer time than even the 
squint, except very infrequently. Theoretically it may do | emmetropic eye, because it has, from the mere fact of its 
so, because it relieves the interni from the extra tension | myopia, a magnifier before its eye, and the interni are so well 
| which develops the squini. accustomed to this condition that they give little or no trou- 


ble, even in excessive convergence. 
THE HYPERMETROPES , , 
ow When I tell you to allow the patient to have a glass that 
If the patient has a high degree of hypermetropia, you 


neutralizes the 7 Py to wear constantly for all kinds of 

must not expect to bring vision entirely up to the normal work, he should find it comfortable; if not he must lay it 
38+. Ihave grovieusly hinted at the fact that the hyper-| aside. In any event you may neutralize all the myopia with 
metropic eye exhibits signs of arrest of development, and | a glass which is occasionally used for distant objects only. 
functionally it will often be found faulty. I think these | Now, for glasses which he can wear constantly with some 
persons have a smaller optic nerve and a less development | comfort, F should say select those which will cover points 
of the retina than exists in the normal eye. I have often | from six to ten feet distance. They will enable distant ob- 
fancied that the visual field was a little limited in high de- | jects to come out toa reasonable degree of clearness, and will 
grees of hypermetropia. strain the muscle of eae _— — in ry 
or a few moments at near objects. What shall we do for 

ASTICMATIN IS NUFERMETROPIA. reading glasses? If the myopia is from one-eighth upward 

In managing the astigmatic symptoms of hypermetropia, | I should not give reading glasses at all. Some patients with 

a little skill is required. 1 think I generally find the astig- | myopia one-sixth read better without than with glasses. But 
matism about the same before the use of atropia as after. if you have concluded to give glasses for reading it will be 


retained, which necessitates a prodigious tension of the ex- 
terni, and thus gives very great discomfort. To avoid this 
complication of changed relative accommodation, we select 


Sometimes 1t may be somewhat increased, but the amount for the higher grades of myopia; give those which yy oe 
of astigmatism. certainly in adults, which is revealed by | move the myopic far point e little distance away. A high 
trial glasses, before atropia, is a fair guide to go by. You degree of myopia should not have the reading distance 
have frequently heard it said that such a patient has too pushed beyond from seven to ten inches. But element 


of empiricism comes in here very strongly. 
On the subject of high degrees of myopia and ability to do 
work without glasses, I would cite a case of this kind. 


small an amount of astigmatism to be worthy of correction. 
This is frequently the case in hypermetropes, but not often 
in myopes. Here we follow the law already stated, a 

t 


n myopia, vision in one eye is sometimes very poor, or one 


if we have a vigorous ciliary muscle it may overcome slig The 
myope 


will state a case. 


degrees of astigmatism without trouble. eye may be much more myopic than the other. 
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will by preference, then, use the best eye. While riding in 
a street car some time since, with a professional gentleman 
and his wife, we noticed a man opposite us who was reading 
a newspaper held not more than two or three inches from 
the eyes. I remarked that he was reading with only one 
eye, and the doctor's wife being rather incredulous upon 
that point, took the pains to make the necessary observation, 
when she found, sure enough, that the man had one eye 
widely deviating from the object, while the other was fixed 
upon it. These patients will frequently do that, especiully 
if they have a high degree of amblyopia. You will remem- 
ber that I told you watchmakers could work with a single 
two-inch lens without fatigue for many years; the interni, 
of course, not being engaged, the proper amount of accom- 
modation is readily adjusted. 

In myopia or hypermetropia, if the eyes have different 
degrees of refraction, | would follow this rule: if the differ- 
ence between the two eyes is more than 5, I would fit the 
best eye; that is, the eye which has the least myopia or 
hypermetropia, and the best vision, giving the same glass 
for the other eye. If the difference is less than yy, I should 
fit each eye separately. Considerable trouble will be requir- 
ed on the part of the patient to adjust for comfortable vision 
even here. You have two eyes requiring quite dissimilar 
glasses; you have two retinal images differing from each 
other in size, and these have to be fused into one image by 
a mental process. In myopia, select the weakest glass that 
will correct properly, otherwise the accommodation becomes 
unduly intensified. . 

Several years since I fitted a patient with glasses for myo- 
pia and astigmatism. Having no minus classes weaker than 
#y at that time, I used that, and it seemed to correct the 
error well enough. He used the glass something like a year, 
and then came back, saying that his eye began to pain him. 
Since the first fitting of the glasses, I had had made for stere 
opticon purposes a set of cylindrical lenses running up to ,y. 
Looking his case over carefully, I found that yy cylindrical 
corrected his myopic astigmatism perfectly, and all the 
asthenopic symptoms promptly disappeared. 

Insufficiency of the interni in myopia is extremely import- 
ant, because it frequently develops into divergent squint, as 
well as produces asthenopic symptoms. If a squint is pres- 
ent, you may operite, and usually in divergent squint the 
interni must be advanced either one or both. But if the 
insufficiency is moderate, say 10° to 16°, you may correct 
that by prisms with the bases placed inward, In selecting 
the prism you will be guided by the rule already laid down, 
and that is, use about one-half the prismatic power which 
represents the insufficiency at the far point and distributed 
equally between each eve. 

Some ten years ago, as near as I can recollect, Pagen- 
stecher, of Wiesbaden, and others, practiced division of the 
external rectus muscle to relieve the asthenopic symptoms 
resulting from insufficiency of the interni. 
operation in only two cases, both moderate degrees of myo- 
pia and noticeable insufficiency of the interni, not sufficient, 
however, to spoil binocular single vision, and in each case I 
relieved the asthenopic symptoms, but I had the same experi- 
ence many others have had—namely —whenever the patients 
looked far in the direction of the divided muscle, they had 
a certain amount of diplopia. In my cases this did not pro 
duce serious discomfort, but with this possiblity in view, 
and on account of the large experience of others, which con- 
demns the operation, I have abandoned it. 

Another means of relieving the fatigue and ciliary neural 
gia of myopic eyes is atropine. For this purpose a four 





grain solution may be used three times a day, or sufficient to 


put the ciliary muscle completely at rest. Of course smoke 
or blue glasses may be used while this is being done. 

A myopic patient should not bend over his work. He 
should do nothing to cause blood to go in abnormal quanti 
ties to the region of the eye. Again it may be used as an 
argument in favor of the use of glasses, that the patient can 
then hold his head erect and thus prevent the congestion of 
the eyeball that is likely to increase the previously existing | 
disease, consequent on bfnding over his work. Dyer’s plan 
is applicable here as in hypermetropia. 

in myopia you may use a very weak concave glass to 
slightly change the relative accommodation. 

Sometimes you will be extremely annoyed to find that the | 
myopic eye refuses every form of spectacles. I would ex- 
plain that fact upon the theory that the patient, for some 
reason not understood, cannot bear to have his relative ac- 
commodation changed; not even by the use of prisms which 
would retain, in a meusure, the same condition of relative 
accommodation that previously existed. 

From what bas been said you will conclude that the mat- 
ter which we have been studying is not one of exact science; 
that is, we are obliged, as yet, to partially recognize the em 
pirical element. That glass which is worn comfortably by | 
the patient, and relieves his asthenopic symptoms, is, evi- 
dently, the proper glass for him to wear. 


ANTHRAX. 


AN important communication was made to a recent meet- 
ing of the Académie de Médecine by M. Bouley. M. Tous- 
saint lately announced the discovery of a method of pre 
venting anthrax in sheep. It was proposed to inoculate | 
them with the blood of an animal suffering from the same 
affection, defibrinated and freed from bacteria by filtration | 
In order to test the correctness of the statements of the 
practicability of this method, M. Bouley obtained from the | 

inister of Agriculture twenty sheep, of which sixteen have 
been inoculated with the defibrinated and purified blood 
from a case of anthrax. Four of these animals immediately | 
died with grave symptoms of anthrax, and the twelve others 
presented symptoms of illness so severe that it was thought 
at one time all would die. These results indicate no immu. | 
nity from the effects of inoculation, but rather an innocuous- 
ness of the liquid employed. Successive and minute filtra- 
tion, heating to 50° C., or the addition of a small quantity of | 
carbolic acid, do not remove all the bacteridia from the | 
bleod. They simply lessen their number to a very minute 
proportion, and if avimals resist inoculation with blood so | 
treated,.it is because the germs of the disease are given in | 
too smail a quantity to cause fatal accidents. 

The varying resistance of sheep of different races appears 
to be rather a question of susceptibility to dose than of abso- 
lute indifference. Some time ago M. Chauveau found that 
in inoculating with infected blood a series of sheep, there 
were always some which resisted, while others succumbed. 
He soon found that the refractory animals were always for 
eign—from Barbary. He found, however, that an inocula- 
tion of blood which would kill one of the indigenous sheep 
did not leave the foreign sheep unaffected. They presented 
mild symptoms, such as slight fever, swelling of the lym- 
phatic glands, etc. If the dose of poison was increased 
these animals also perished. If, however, one of these Bar 
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| been previously noted by Arndt and Fredericq, that in in- 


lively, and this fact op | 
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bary sheep was repeatedly inoculated at intervals, the effects 
became slighter and slighter after each inoculation, and the 
animal ultimately became indifferent to the poison. More- 
over, lambs born of ewes which were inoculated in this 
manner during the latter period of gestation seem to have 
acquired a greater immunity than that possessed by the an- 
cestor. It is suggested that Barbary sheep, thus rendered 
secure, should alone be pastured on land in which the germs 
of the disease abound. 

It is important, however, to remember that facts latel 
ascertained by Dr. Greenfield seem to show that animals 
very susceptible to the poison may have their susceptibility 
greatly lessened by inoculation with poison which has been 
rendered feeble by passage through the system of a rodent. 
The facts discovered at the Brown Institute, that the viru- 
lence of the poison can be thus lessened, and that it can thus 
be employed for successful inoculation, is one of the highest 
— 

he disease is attributed popularly to effluvia from the 
land on which the disease occurs, but its origin seems to 
have been satisfactorily ascertained by M. Pasteur. He has 


are transported to the surface of the soil by earth worms. 
Having collected the excremental dirt thrown out by earth 


dead of anthrax had previously been buried six feet deep, 


teria, which, being inoculated, readily produced the malady. 
— Lancet, 


A MEMOIR On the interesting subject of the mode in which 
nerves terminate in muscle is contained in the part of the 
Archives de Biologie that has just been issued. 
pen of M. Foettinger, who has been engaged upon the sub- 
ject for four years, and who has conducted his researches 
partly in the laboratory of M. Edouard v. Beneden in Liége, 
and partly in that of M. Engelmann in Utrecht. 
cles of insects were selected in preference to those of other 
animals, since the details of their structure are more easily 
recognizable under the microscc pe than those of other groups 
of the animal kingdom. The best preparations were ob- 


mon on various labiate plants, especially on the mints, from 
Hydrophilus piceus, Lina tremu’a, and the Passu/us glaber- 
rimus, The animals were placed in strong alcohol for some 
days, and the isolated fibers of the legs or trunk examined 
with various powers. Each fiber or primitive fasciculus 
presents several nerv: endings. In Chrysomela nine were 
sometimes found in the length of one millimeter, though 
this was an unusual number. In Passu/us as many as five 
were found in one millimeter and a half, and in Hydrophilus 
six were found in one fiber. There seems to be no very de- 
finite rule either as to the part of the muscular fiber on which 
| they are placed, or as to the number of muscle elements in- 
| tervening between two of them. Sometimes their position 
is linear; at others they appear to be placed on opposite 
sides of the muscular fiber, while taking five of them suc- 
| cessively it was found that the number of muscular elements 
between the nerve endings was 23, 13, 21, and 14. These | 
| are usually conical in form, a nerve running to the’ summit 
of each cone. The cone itself is composed of granular mat- 
ter, with nuclei interspersed through it, and it sometimes 
| appears as if the granular matter was obscurely segmented 
into portions surrounding each nucleus. 
The nerve endings or terminal plaques, as M. Foettinger | 
calls them, are situated on the surface of the fiber, and their | 
| free sur‘ace is covered with a thin, structureless, transparent 
membrane, continuous with the sarcolemma of the muscular | 
fiber on the one hand, and with the sheath of Schwann in- | 
vesting the nerve fiber on the other, The drawings which 
accompany the memoir exhibit the plaques as simply applied 
to the muscular fiber, no processes or fibrille penetrating it. 
He has noticed the interesting fact, which, however, had 





sects at least, contraction always begins in the muscular | 
fiber at the plane of the cones, and at these points exclus- 
be shown to have an important 
bearing on the subject of vis insita of muscle. For since in 
microscopical specimens the ‘transverse markings of the | 
muscle are always found much more closely approximated 
just beneath the nerve-ending than elsewhere, it is reason.- | 
able to suppose that if a nerve-paralyzing agent like curara | 
were administered to the animal, and if the effect of his | 
agent were really, as is usually admitted, on the intramus- | 


| cular portion of the nerve, the transverse markings should | 


not present the approximation in question beneath the cone | 
alone, but at any part of the contracted fiber indiscrimi- | 
nately. Unfortunately insects cannot be rendered motion- | 
less by curara. The point may perhaps be worked out with 
better success with the muscles of mammals,— Lancet. 


CASTRATION FOR HYSTERIA. 


UnpeER the above title a French journal gives an account 
of a case which was presented to the Berlin Medical Society 


|some months ago, and which has scarcely attracted the at-| 


tention in this country which its significance deserves. Dr. 
Israel presented to the society a young woman twenty-three | 
years old, cured of severe hysteria by ‘‘ Battey’s operation,” 
of which she bore the cicatrix. The patient had suffered 
for some years from obstinate vomiting, accompanied by | 
severe ovarian pains. She became extremely weak and 
anemic. Many surgeons advised the operation, and she | 
gradually arrived at the conviction that castration was the | 
only remedy for her sad state. The operation was performed 
under chloroform ‘‘ with all antiseptic precautions.” During | 
the first three days after the operation there was extreme 
tenderness in the lower part of the abdomen, and the ice was 
obliged to be constantly applied. At the same time there 
was retention of urine, which only passed off at the end of 
twelve days. A week after the operation the vomiting had | 
ceased, and the pain in the ovarian region had disappeared. | 
The patient’s cure remained permanent. One detail, how- 
ever, of thi. beautiful illustration of the value of ‘‘ odpho- 


» 


rectomy” remains to be mentioned, and it is not unim-| 








portant. The operation was a pretended one. A superfi- | 
cial wound only was made! The result certainly justified 
the means, 


A NEW VINE. 


A Frencu explorer, M. Lecart, who is at present on the | 
banks of the Niger, writes home from “ Koundian (Gan | 
ran), July 25,” that he has discovered a new vine, which | 


promises to be of great economical value. He says the fruit | 
of the vine is excellent and abundant its cultivation very | 
easy, its roots tuberose and perennial, while its branches are 





proved that the germs of the disease—that is, the bacteria— | 


worms on the surface of the soi] in a locality where a cow | 


he obtained by cultivation a prodigious quantity of bac- | 


It is from the | 


tained from the Chrysomela cerulea, a beetle which is com- | 


lannual. It can be cultivated as easily as the dablia. He 
himself had been eating the large grapes of the vine for 
| eight days, and found them excellent, and he suggests that 
its culture ought to be attempted in all vine-growing coun- 
|tries as a possible remedy against the phylloxera. He is 
sending home seeds: for experiment, both in France and 
Algeria, and will bring home specimens of the plant at all 
stages. It was not without dunger that M. Lecart has been 
}able to make this discovery, as he states that the people 
of the Soudan are in a state of great excitement and appre- 
|hension at the many attempts of white people to penetrate 
into their country. The story of the last expedition sent 
by France into the south of Algeria has spread to all parts, 
jand the conviction of the natives is that the travelers are 
| collecting information preparatory to conquest. Perhaps 
| the natives are not very far wrong. 
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